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ON THE THERAPEUTIC VALUE OF ADRENAL CORTICAL HORMONES IN 
TRAUMATIC SHOCK AND ALLIED CONDITIONS* 


By Hans SELYE, CHRISTIANNE DOSNE, Lucy BASSETT AND JOAN WHITTAKER 


Montreal 


FEW years ago we observed that animals 

exposed to various damaging agents respond 
with a syndrome which we termed the ‘‘alarm 
reaction’’, since we believed it to represent the 
somatic expression of the eall to arms of the 
body’s defense forces. This syndrome is char- 
acterized by manifold degenerative lesions and 
biochemical changes such as are typical of shock, 
but in addition to these we also noticed changes 
which were interpreted as signs of defense 
against shock.’*»? Sinee upon exposure to a 
noxious agent signs of damage and of defense 
usually appear conjointly, it seemed difficult to 
prove whether any particular change represents 
shock or a reaction against shock. The fact that 
a satisfactory definition of ‘‘shock’’ has still not 
been given added to this difficulty, but for our 
purpose we feel that if the term shock is to be 
retained it should be used in its original mean- 
ing, designating merely a condition of suddenly 
developing general damage. Later work showed 
that if we accept this definition of shock the 
symptom-complex of the alarm reaction may be 
divided into two different periods or phases. The 
first of these is the phase of shock. This is 
characterized by loss of muscular tone, decrease 
in body temperature, decrease in blood volume 
with transudation of plasma into the tissue 
spaces, anuria, a rapid fall in blood chlorides 
and often also in blood sugar, hemorrhages into 
the gastro-intestinal tract, and other changes, 
all of which are generally accepted as typical 
of shock. During this stage the organism is 
obviously damaged and many experimental ani- 
mals die. The duration of this shock phase 
depends on the severity of the agent used and 


- * From the Department of Anatomy, McGill Uni- 
versity, Montreal. 


on the resistance of the animal, and varies 
between one and thirty-six hours in the rat. 
Immediately following this stage an entirely 
different set of symptoms appears which might 
descriptively be referred to as ‘‘countershock’’. 
During this second phase the most outstanding 
morphological changes are marked enlargement 
of the adrenal cortex, severe atrophy of the 
thymus and to a lesser degree of other lymphatic 
organs. Most of the changes characteristic of 
shock have not only disappeared but are actually 
reversed during the countershock period. Thus 
the blood chlorides and the blood volume tend 
to rise above normal, diuresis is excessive, and 
the temperature rises. Since adrenalectomized 
animals are unable to develop a clear eut 
countershock response and at the same time show 
a very low. resistance against damaging agents, 
and since the adrenals reveal obvious signs of 
increased activity, especially during the ecounter- 
shock phase of the alarm reaction, we concluded 
that the adrenals play an important réle in 
shock defense.* * ® 7 

Although previous investigators described 
most of the morphological changes character- 
istic of traumatie shock in great detail they 
neglected the adrenals, and Moon® in his ex- 
cellent monograph on shock states merely that 
‘‘The adrenals participate in the capillary con- 
gestion seen elsewhere but they show no other 
changes’’. Our observations in the rat’? in- 
dicated however that in traumatic shock the 
adrenals always show characteristic changes. 
The cortical cells discharge their lipid granules 
(probably the carriers of the cortical hor- 
mones) and become greatly enlarged. Mitotic 
proliferation of these cells is likewise not un- 
common, and as a result of these changes the 





weight and size of the glands is greatly in- 
creased. The adrenal medulla loses its chrom- 
affin granules, which is taken to indicate that it 
discharges adrenaline into the blood. These 
changes were observed following all types of 
surgical injuries such as extended skin lesions, 
bone fractures, peritoneal lesions ete. It was 
noted, further, that following other types of 
injuries, such as excessive muscular exercise, 
exposure to cold, or treatment with toxic doses 
of various drugs, the adrenals show the same 
histological changes as are seen in cases of 
traumatic shock. Following all these injuries 
the more the adrenals enlarge, the more pro- 
nounced is the thymus involution. This led us 
to conclude that excessive adrenal activity and 
thymus involution are both parts of the same 
general defense reaction against damage, name- 
ly, the ‘‘alarm reaction’’. The fact that in 
adrenalectomized animals, which develop all 
other signs of shock very readily, the thymus 
fails to involute during exposure to stress and 
strain gave further support to our contention 
that the adrenal enlargement and the thymus 
atrophy are countershock phenomena. The 
question arose, however, what part of the ad- 
renal is essential for shock defense? Cannon’s 
well known work on the emergency secretion 
of adrenaline during exposure to damage made 
it rather likely that this hormone is the one 
which is primarily involved in countershock 
phenomena. Certain other facts known at that 
time pointed in the same direction. Thus Kel- 
laway and Cowell® ?° noted that in adrenalec- 
tomized cats, which are very sensitive to 
histamine, resistance against this compound is 
greatly improved by adrenaline administration. 
Perla and Marmorston-Gottesman’ 7? stated 
that both adrenaline and cortin are capable of 
raising histamine resistance in the adrenalec- 
tomized rat. Wyman” confirmed the increased 
histamine resistance of adrenaline treated ad- 
renalectomized rats and stated that the pres- 
ence of large quantities of extra-adrenal 
chromaffin tissue protects against histamine, 
while accessory cortical tissue and cortical 
transplants have no beneficial effects. He con- 
cluded that, at least in the case of histamine 
resistance, the increased sensitivity following 
adrenalectomy is due to medullary deficiency. 
This ‘assumption received further support 
through the experiments of Ingle** who found 
that adrenaline increases the histamine resis- 
tance of rats without adrenal medulla, while 
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simultaneous treatment with cortin causes no 
further increase. Our own experiments in- 
dicated, however, that even lethal doses of 
adrenaline fail to cause thymus involution in the 
adrenalectomized rat, while cortin given in 
sufficiently large doses is effective in this re- 
spect. It was observed, further, that the toxic 
effects of adrenaline are counteracted by cortin 
in the adrenalectomized rat... These experi- 
ments confirmed our belief that it is primarily 
an increased adrenal cortical secretion which is 
responsible for the development of resistance in 
the countershock phase.* 

Since the cortin content of body fluids is too 
low to be estimated by the ordinary methods of 
bio-assay, Selye and Schenker*® worked out a 
particularly sensitive assay technique suitable 
for sueh purposes. Using this method, Weil 
and Browne*® ** showed that following major 
surgical interventions the cortin excretion in 
the urine is greatly increased. This is another 
significant observation supporting the concep- 
tion that increased cortin production is an im- 
portant part in the physiological countershock 
phase of the alarm reaction. 

Numerous clinical observations purporting to 
show an increase in the general resistance of 
the organism due to treatment with adrenal 
cortical preparations have also been published, 
especially during the last few years. Thus it 
was claimed that such therapy is beneficial in 
Graves’ disease,!® !* ?° museular dystrophy and 
other conditions of asthenia,’* 2°to?4 Paget’s 
disease,”* intestinal intoxication,”* hemorrhage,”* 
allergic conditions,?® various infectious dis- 
eases,”° ¢ 33 burns,** pregnancy toxicosis,®> ob- 
stetrical shock®*® and _ surgical shock.* t *° 
However, as far as the treatment of shock and 
allied conditions is coneerned, the value of 
cortin therapy failed to receive general recog- 
nition, probably because many of these authors 
advocated the use of desoxycorticosterone, 
which, as we shall see later, is relatively in- 
active in this respect. Others used erude ex- 
tracts which could not have contained much if 
any of the active cortical material, as judged 


* Since this manuscript was completed several in- 
vestigators called attention to the fact that our work on 
the alarm reaction is definitely indicative of the existence 
of a relative adrenal cortical insufficiency in cases of 
shock and emphasized that on the basis of our experi- 
ments, clinical administration of cortin would seem 
promising in wound shock (Varangot, J., La Presse 
Médicale, 1940, 48: 103; Editorial in The Lancet, March 
23, 1940, p. 555; Pollak, H., The Lancet, March 23, 1940, 
p. 574). 
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by the method of preparation. Further, in most 
cases, and this includes all publications on 
traumatic shock, in addition to cortin several 
other therapeutic measures were employed so 
that it is difficult to evaluate the results ob- 
tained. Another confusing factor in all these 
clinical observations is the impossibility of 
securing really adequate control cases. 

The fact that general resistance is low after 
adrenalectomy and is increased by cortin has 
been observed by a great many investigators in 
well controlled animal experiments, but this 
did not prove that the adrenal is specifically 
involved in shock resistance, since removal of 
any gland which plays an important role in the 
maintenance of normal metabolism (¢.g., the 
pituitary, thyroid, parathyroids, pancreas, etc.) 
decreases general resistance, while restoration 
of metabolic equilibrium by suitable substitu- 
tion therapy results in normal resistance. It 
seemed particularly important, therefore, to 
show that cortical preparations can increase 
resistance above the normal level in the non- 
adrenalectomized animal. It was of special 
interest, therefore, when Parkins eé al.** not 
only confirmed our experiments concerning the 
increase in adrenaline-resistance obtained by 
cortin treatment in adrenalectomized animals 
but were able to extend these findings to 
normal dogs. The fact that cortin antagonizes 
both insulin hypoglycemia and adrenaline 
hyperglycemia*® in the rat furnished another 
proof that cortical hormone acts as a ‘‘stabi- 
lizer’’ of metabolic processes even in the non- 
adrenalectomized animal. 

In this connection the recent work of Mad- 
daloni*® deserves to be mentioned. This author 
obtained increased resistance against exposure to 
heat in rabbits treated with cortin. Perla et al.*° 
published well controlled experiments in rats 
indicating that both cortical extracts and desoxy- 
corticosterone raise histamine resistance, espe- 
cially if such treatment is combined with the 
administration of large doses of saline solution. 
In view of what has been said above it would 
not be justified, however, to assume that im- 
provement of histamine resistance means an im- 
provement in ‘‘shock resistance’’. Adrenaline 
likewise proved very active in counteracting 
histamine, while most investigators agree that 
it is inactive as a therapeutic agent in shock. 
It has also been reported that in animal experi- 
ments cortin exerts a beneficial effect in ana- 


phylaxis,** intoxication due to intestinal ob- 
struction,*® * asphyxia,*’ or intoxication with 
acetonitril,*® iodo-acetic acid,*® potassium,*» °° 
and numerous other drugs. 

The fact that cortical hormone therapy exerts 
beneficial effects in so many different conditions 
makes it rather likely that the hormone is not 
a specific antidote in any one of these cases but 
raises shock resistance in general because a 
condition of ‘‘relative adrenal insufficiency’’ 
exists in organisms exposed to non-specific dam- 
age. The clinical observations concerning the 
curative action of cortin in surgical shock like- 
wise appeared to point in this direction, but in 
patients suffering from shock cortin has so far 
never been used without the simultaneous ad- 
ministration of other therapeutic agents, and no 
animal experiments have yet been published on 
the action of cortin in surgical shock. It was 
felt desirable therefore to study the action of 
this hormone in a pure type of shock rela- 
tively uncomplicated by specific pharmacological 
effects. 

Since partial hepatectomy is a surgical inter- 
vention which leads to definite signs of shock 
the extent of which may be carefully gauged by 
always removing the same amount of liver tissue, 
we used this as a method for the production of 
shock, and found that suitable cortin therapy 
prevents the hypochloremia, and the decrease 
in blood volume and in blood sugar which are 
usually elicited by this intervention. In this 
series of experiments it became obvious that one 
of the most important factors to consider in the 
cortin treatment of shock is to subdivide the 
total amount of hormone given and to ad- 
minister it in frequently repeated small doses.™ 
The great efficacy of this type of treatment had 
already been recorded in one of our previous 
communications.* 

In the present communication we wish to re- 
port on a series of animal experiments which we 
believe give definite evidence that cortin treat- 
ment is of great value in combating surgical 
shock and allied conditions. These experiments 
led us to the conclusion that the method of 
administration is a very important factor, and 
that the numerous and rather inexplicable 
failures which both we and other investigators 
encountered must at least in part be ascribed to 
the fact that such treatment is ineffective unless 
sufficiently large doses of suitable cortical ster- 
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oids are administered at the right time during 
the evolution of the shock syndrome. 


METHODS 


In our first experiments we attempted to pre- 
treat our experimental animals with cortin or 
desoxycorticosterone acetate in the hope that 
‘‘saturation’’ of the organism with cortical sub- 
stances would yield the best results. This 
proved to be erroneous, probably because such 
treatment leads to atrophy of the adrenal cortex 
within a few days. Since, on the other hand, 
eortin has only a very transitory effect a cumu- 
lative action or ‘‘saturation’’ is not to be 
expected. We therefore proceeded to use the 
method of continuous hormone administration at 
short intervals after exposure to the shock- 
producing agent. The cortin preparation used 
was Wilson’s cortical extract which contains one 
rat unit as defined by Selye and Schenker’® in 
0.01 to 0.03 e.c., depending on the batch used. 
In order to produce shock we availed ourselves 
of two different methods. One of these con- 
sisted in the administration of repeated subcu- 
taneous injections of a 4 per cent formaldehyde 
solution, a procedure which corresponds to a 
chemical tissue damage owing to the protein- 
precipitating effect of the formaldehyde. This 
permits the production of a well controlled de- 
gree of tissue destruction and damage, and is 
preferable for many reasons to the mechanical 
traumatization of tissues which produces a con- 
dition complicated by varying degrees of hemor- 
rhage and which is difficult to control with 
regard to the severity of the resulting shock. 
The second method employed consisted in crush- 
ing the stomach, the duodenum, and the cecum 
five times each with a small hemostat. This led 
to severe and often fatal shock, but was fre- 
quently complicated by hemorrhages into the 
intestine. In order to get objective indices of 
the degree of shock, the blood sugars have been 
determined by the Hartmann-Schafer-Somogyi 
method and the whole blood chlorides by the 
van Slyke method. The latter are expressed in 
mg. per cent NaCl. Hemoglobin determinations 
were performed with Evelyn’s photo-electric 
colorimeter. The blood volume was estimated 
by the method employed in our previous publica- 
tions. The significance of the apparent dif- 
ferences between the cortin-treated and the 
untreated animals was evaluated by ‘‘Student’s’’ 
method for small samples, and is expressed in 
terms of probability estimated by graphic inter- 
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polation in Fisher’s table of ¢.°? It is generally 
agreed that differences may be regarded as 
significant if P is smaller than 0.05. In most 
of our work rats were used as experimental ani- 
mals, although in a few cases we confirmed our 
main findings in rabbits, cats and guinea pigs. 
Weil et al.,°* who worked on this problem simul- 
taneously with us, are publishing a detailed re- 
port of their observations on the prevention of 
surgical shock by cortical substances in rabbits. 


EXPERIMENTAL FINDINGS 


In our first experiment twelve female albino 
rats weighing 166 to 210 g. received three times 
0.3 ¢.c. of a 4 per cent formaldehyde solution 
subeutaneously within twenty-four hours. Dur- 
ing this period the animals were fasted in order 
to prevent any complication through individual 
variations in food intake. Six of these animals 
were given eight subcutaneous injections of 
0.25 ¢.c. of cortin distributed throughout this 
period. All the rats were sacrificed one hour 
after the treated group received its last cortin 
injection. At this time the treated animals 
were definitely in a better condition than the 
controls. Their blood chlorides averaged 342 
mg. per cent, their blood sugar 85 mg. per cent, 
and their hemoglobin 17.8 g. as compared with 
319 g. per cent, 70 mg. per cent and 20.4 g., 
respectively, in the untreated controls. Statis- 
tical analysis of these data indicates that P = 
0.04 for the chlorides, 0.01 for the sugar, and 
less than 0.01 for the hemoglobin. That is to 
say, the hypochloremia, hypoglycemia, and 
the hemoconcentration which are characteristic 
of shock in the rat were significantly counter- 
acted by cortin. A repetition of this experi- 
ment with ten injections of 0.5 ¢.e. of cortin 
and four times 0.3 ¢.c. of formaldehyde on six 
experimental and six control female rats weigh- 
ing 178 to 210 g. led to essentially the same 
results. In the cortin-treated group the aver- 
age blood chloride value was 391 mg. per cent 
and the blood sugar 83 mg. per cent, while in 
the rats receiving formaldehyde only the cor- 
responding values were 366 mg. per cent and 
67 mg. per cent, respectively. P — 0.03 both 
for the chlorides and for the sugar. Since in 
these somewhat larger animals hemo-concen- 
tration judged by the hemoglobin was not very 
marked the difference in this value between 
cortin and control animals was not significant. 

Numerous other similarly conducted experi- 
ments yielded the same results, and may there- 
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fore be omitted here. We wish to describe only 
one more experimental series of this group, 
since it shows the relative inactivity of desoxy- 
corticosterone, a substance which has been 
recommended for the purpose of combating 
shock. Eighteen female albino rats weighing 
148 to 209 g. were divided into three groups of 
six in such a manner that the average body 
weight was 180 g. in each group. Shock was 
produced in all these animals by the adminis- 
tration of four injections of 0.3 ¢.c. of 4 per 
cent formaldehyde subcutaneously during a 
twenty-four hour fasting period. One group 
remained otherwise untreated, serving as a con- 
trol; the second group received ten subeutane- 
ous cortin injections each of 0.5 ¢.¢c.; and the 
third three subcutaneous injections of desoxy- 
corticosterone acetate each containing 0.5 mg. 
of the substance dissolved in 0.2 ¢.c. of peanut 
oil. The results of this experiment are sum- 
marized in the following table: . 




















Formaldehyde 
and 
Formalde- | desoxycorti- | Formaldehyde 

Treatment hyde costerone and cortin 

Blood sugar| 64mg. % 69 mg. % 81 mg. % 
(P=0.3) |(P=lessthan0.01) 

Blood 330 mg. %| 331 mg. % 397 mg. % 
chlorides (P=0.9) |(P=lessthan0.01) 

Hemoglobin} 20.8¢.%| 188¢. % 17.2¢.% 
(P=0.1) |(P=lessthan0.01) 





This table shows that while the beneficial effect 
of cortin is obvious and yields highly signifi- 
cant data no statistically significant inhibition 
of the objective signs of shock was obtained by 
desoxycorticosterone acetate. 

In the ease of continued treatment with high 
doses of desoxycorticosterone the substance 
proved not only inactive but actually harmful. 
Thus in an experiment on female albino rats 
weighing 93 to 126 g. we treated one group of 
six animals with 6 mg. of desoxycorticosterone 
acetate dissolved in 0.2 ¢.c. of peanut oil during 
a period of nine days, after which surgical 
shock was produced by crushing of the intes- 
tines as described above. Food was withdrawn 
after the operation. Eight controls were 
damaged in exactly the same manner but re- 
ceived no treatment. At the end of twenty- 
four hours only 3 of the controls died, while in 
the desoxycorticosterone-treated group 5 ani- 
mals succumbed. In another experiment 8 


male and 8 female albino rats weighing 100 to 
150 g. were first treated with 0.1 ¢.c. of 4 per 
cent formaldehyde twice daily, the dose being 
gradually raised to 0.3 ¢.e. thrice daily within 
sixteen days. A similar control group received 
exactly the same formaldehyde treatment but 
in addition to this 5 mg. of desoxycortico- 
sterone acetate twice daily subcutaneously in 
0.2 ¢.c. of peanut oil. By the end of the six- 
teenth day 5 of the desoxycorticosterone ani- 
mals died while the rats receiving only formal- 
dehyde all survived. It may incidentally be 
mentioned that although such large doses of 
formaldehyde inhibit growth they cause an in- 
crease in weight because of the subcutaneous 
cedema which is formed at the site of the in- 
jection. As a result of this the controls gained 
an average of 28 g. while the desoxycortico- 
sterone treated animals showed huge subeu- 
taneous water accumulations resulting in an 
average weight increase of 60 g. 


In agreement with what we said above, we 
feel that the probable cause of these untoward 
effects of desoxycorticosterone is that it causes 
marked hypochloremia and adrenal cortical 
atrophy, as shown by Selye and Dosne.®** This 
effect interfered with the normal adrenal corti- 
eal enlargement which is usually produced by 
exposure to damaging agents. Thus, in the 
first among the above-mentioned experiments 
the average adrenal weight increased from a 
normal of 45 mg. to 51 mg. under the influence 
of surgical shock, while in the group exposed 
to the same amount of surgical injury but 
treated with desoxycorticosterone the average 
adrenal weight was only 30 mg. Similarly, in 
the formaldehyde experiment the average ad- 
renal weight increased under the influence of 
this drug from 39 to 46 mg., while the animals 
receiving desoxycorticosterone as well as for- 
maldehyde had adrenals which were actually 
subnormal in weight, averaging only 33 mg. It 
seems that although such high doses of this 
compound as have been given in the above- 
mentioned experimental series are unable to 
raise resistance, they inhibit the normal com- 
pensatory enlargement of the adrenals, and 
thus actively interfere with the physiological 
defense mechanism against damage. We feel 
that these experiments should be interpreted as 
a warning against prolonged pre-treatment 
with this substance in preparation for a surgi- 
cal intervention. 
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Even in acute experiments desoxycortico- 
sterone acetate proved to interfere with the 
normal adrenal response. Thus, in a group of 
six male albino rats weighing 170 to 250 g. the 
intestines were crushed in the usual manner 
and the animals were sacrificed twenty-four 
hours later. The average adrenal weight in- 
creased from the normal of 33 to 49 mg. 
Another group of six rats of the same size re- 
ceived 0.5 ¢.c. of propylene glycol containing 5 
mg. of desoxycorticosterone acetate intraven- 
ously immediately after their intestines were 
erushed as in the previous group. In these 
animals the average adrenal weight remained 
practically unchanged during the twenty-four 
hours after the operation, the average being 34 
mg. Although the injury was not sufficiently 
severe to kill any of these relatively large rats 
the treated animals appeared to be in a less 
satisfactory condition than the untreated ones, 
which may perhaps be regarded as a result of 
the inhibitory action exerted by the desoxycor- 
ticosterone on the adrenals. 

Since our experiments with pre-treatment 
were highly unsatisfactory the question arose 
whether administration of the more active 
cortin in a single large dose immediately after 
the first treatment with the shock producing 
agent gives as satisfactory results as the tech- 
nique of repeated injections which we generally 
follow. -For this purpose a group of eighteen 
albino female rats weighing between 140 and 
165 g. were divided into three groups of six, 
each having an average weight of 146 g. All 
groups were given four subcutaneous injections 
of 0.3 ¢.c. of the 4 per cent formaldehyde solu- 
tion during a twenty-four hour fasting period. 
The first group received no other treatment, the 
second group was given a single injection of 4.0 
e.c. of cortin immediately after the first for- 
maldehyde injection, while the third group re- 
ceived the same amount of cortin in eight 
subcutaneous injections of 0.5 ¢.c. throughout 
the period of observation. In these relatively 
young rats the blood sugar response to formal- 
dehyde was extremely irregular as it usually is 
at this age. As a result of this no significant 
effect was exerted by cortin in this respect in 
either group. It was observed, however, that 
the blood chlorides averaged 378 mg. per cent 
in the first, 373 mg. per cent in the second, and 


401 mg. per cent in the third group. ‘The blood ° 


volume was 1.15, 1.7 and 1.9 e.c. and the hemo- 


Blood volume 2.0 c.c. 


globin 17.6, 18.3 and 16.1 on the average in the 
three groups respectively. This indicates clear- 
ly that cortin given in a single injection is 
much less effective than if administered in 
divided doses. 

As we said above, traumatic shock produced 
by mechanical means is rather difficult to 
gauge with regard to its intensity, and was 
therefore considered less suitable for routine 
investigations of the optimum conditions of 
treatment. Yet it was felt that such experi- 
ments should be performed in order to estab- 
lish beyond doubt that cortin given in divided 
doses is of value in the treatment of traumatic 
shock as it usually occurs. For this purpose 
numerous experiments have been performed in 
rats, and a few in rabbits, cats and guinea pigs. 
All of these indicated that cortin is beneficial 
if given in divided doses, while little, if any, 
benefit was derived from single large injections 
of cortin or from desoxycorticosterone given 
either in single or in divided doses. In order 
to save space we shall merely report on one 
experiment which is representative of this 
whole series. Twelve female albino rats weigh- 
ing 130 to 165 g. were divided into two groups, 
each of which had an average weight of 145 g. 
In all animals severe surgical shock was pro- 
duced by the technique described above. One 
group received no other treatment, while the 
second was given eight subcutaneous cortin in- 
jections each of 0.5 ¢.c. during a twenty-four 
hour fasting period. The results are sum- 
marized in the following Table: 


Intestinal 


Intestinal trauma 
Treatment trauma 


and cortin 





Blood chlorides | 433 mg. % |470 mg. % (P=less than 0.01) 
2.5 c.c. (P=0.07) 


10.1 g. % (P=0.2) 


Hemoglobin 11.5¢.% 


In evaluating these results it must be kept in 
mind that the accompanying hemorrhage 
eauses blood dilution with the consequent 
marked drop in hemoglobin and an increase in 
whole blood chlorides, both of which are only 
partly compensated by the blood-concentrating 
action of shock. Yet just as in our previous 
experiments on the shock caused by partial 
hepatectomy, formaldehyde injections, ete., 
cortin tends to counteract the blood chloride 
decrease which is so characteristic of shock. 
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The blood. sugar variations were always so ex- 
cessive in the animals in which shock was pro- 
duced by intestinal manipulation that cortin 
treatment did not yield conclusive results. The 
blood dilution was usually better after treat- 
ment though this was likewise not always signi- 
ficant. 

We should comment on the fact that in all 
these experiments the action of cortin was 
studied with respect to its effect on the labora- 
tory indices of shock rather than on its clinical 
symptoms. The reason for this is that the 
former give much more objective criteria. In 
a few experimental series, however, we con- 
tinued the experiment until the animals either 


died or completely recovered from shock. We- 


must admit that in these experiments the action 
of cortin was less obvious. Still in many eases 
we noted that among the animals treated with 
divided doses of cortin, a larger proportion 
survived than among the untreated ones. The 
following are typical examples of this series. 
In a group of 16 male albino rats weighing 150 
to 210 g. in which surgical shock was produced 
by crushing the intestines as described above 8 
animals were treated with 4 ¢.c. of cortin ad- 
ministered in eight subcutaneous injections 
within the first twenty-four hours after the 
surgical intervention, while the remaining 8 
served as controls. Five of the controls died 
within thirty-six hours and 3 recovered, while 
in the cortin-treated series, only 2 died and 6 
recovered. In a second similarly conducted ex- 
periment, 6 out of 8 untreated animals, and 
only 3 out of 8 cortin-treated ones succumbed. 


SUMMARY AND CONCLUSIONS 


Our experiments indicate that following re- 
covery from exposure to damaging agents which 
elicit symptoms of shock one notices a defence 
reaction which may be termed ‘‘countershock’’. 
During this reaction many of the symptoms and 
signs of shock are actually reversed. Shock and 
countershock constitute the two characteristic 
phases of the so-called ‘‘alarm reaction’’, that 
is to say, the physiological response of the body 
to damage as such. 

During the countershock response the adrenal 
cortex shows signs of increased hormone produc- 
tion, and in adrenalectomized animals which are 
very sensitive to diverse noxious agents a char- 
acteristic countershock response fails to develop. 
Cortin-treated adrenalectomized animals on the 
other hand are relatively resistant to noxious 





agents and respond with typical countershock 
phenomena. However, more cortin is needed for 
shock resistance than for maintenance of life 
under normal conditions. These observations 
led us to conclude that increased cortin produc- 
tion plays an important réle in shock resistance, 
and that the symptoms and signs of shock are at 
least in part due to a relative adrenal in- 
sufficiency. 


In an effort to imitate the physiological 
countershock phenomena we administered large 
doses of cortin to rats in which damage was 
produced by diverse means, and found such 
treatment to be highly effective in counteracting 
the objective signs of shock. In this respect a 
single large amount of cortin, given at the time 
when shock begins to develop, is considerably 
less effective than the same quantity admin- 
istered in many divided doses. Prolonged pre- 
treatment with cortical preparations causes 
severe adrenal cortical atrophy. Since, on the 
other hand, continued treatment with such 
preparations leads to no cumulative effect such 
pre-treatment is not only useless but may 
actually be harmful. 


Desoxycorticosterone, one of the erystalline 
cortical compounds which is most active in main- 
taining adrenalectomized animals, proved to 
have little if any effect even if large amounts 
were administered in divided doses. From this 
it may be concluded that some substance other 
than desoxycorticosterone is responsible for the 
high activity of the cortical extracts. In view 
of the fact that carbohydrate metabolism is 
seriously disturbed in shock and that corti- 
costerone is much more active in influencing 
carbohydrate metabolism in eases of adrenal in- 
sufficiency than desoxycorticosterone it appears 
that the former might be responsible for the 
shock-combating effect of our cortical extract 
which contains both these compounds. Until 
corticosterone becomes commercially available 
active cortical extracts must be regarded as the 
most powerful hormonal agents which can be 
used for combating shock. 


The expenses of this work have been defrayed 
through a grant received from the National Research 
Council of Canada. The authors take pleasure in express- 
ing their gratitude to Professor C. P. Martin for his con- 
stant interest and encouragement, without which this 
work would probably never have been completed. Our 
thanks are also due to Dr. David Klein, of the Wilson 
Laboratories, for his generous supply of cortical extract 
and to Drs. G. Stragnell and E. Schwenk, of the Schering 
Corporation of Bloomfield, New Jersey, for the desoxy- 
corticosterone acetate used in our experiments. 
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ADDENDUM 


Since this communication went to press, Professor 
E. C. Kendall of the Mayo Clinic has kindly prepared 
corticosterone for us from 400 pounds of cattle 
adrenals generously donated by the Wilson Labora- 
tories through the courtesy of Dr. David Klein. This 
enabled us to demonstrate beyond doubt that cortico- 
sterone is extremely active in combating traumatic 
shock. In one experiment in which shock was pro- 
duced in the manner described above by intestinal 
manipulation, six rats (average body weight 160 g.) 
were treated with ten subcutaneous injections each of 
0.2 mg. of corticosterone in 0.5 ¢.c. of distilled water, 
while similar controls received the same amount of 
distilled water only. One of the controls died while 
the others were killed thirty hours after the trauma 
together with the treated animals, The latter showed 
almost no decrease in body temperature and had an 
average blood volume of 3.3 ¢.c. (range: 2.8 to 3.8). 
This blood volume is quite normal for rats of this 
size. They were obviously in good condition. The 
controls showed a severe decrease in body temperature 
and a blood volume of only 2.1 ¢.c. on the average 
(range: 1.9 to 2.2). The difference in blood volume 
is highly significant (P = 0.01). This furnishes the 
final proof showing that for combating traumatic 
shock, corticosterone is the most active steroid so far 
examined. 


THE REDUCTION OF MORTALITY FROM EXPERIMENTAL TRAUMATIC SHOCK 
WITH ADRENAL CORTICAL SUBSTANCES* 


By Paut G. WEiL,t Bram RoseEt Anp J. S. L. BROWNE 


Montreal 


HE rédle of the adrenal cortex in the protec- 
tive mechanism of the organism against 
damaging stimuli has been shown by many in- 
vestigators. Swingle and Parkins’ have shown 
that adrenalectomized dogs maintained in good 
health are extremely susceptible to trauma 
(testis, intestinal and muscle) and rapidly de- 


* From the McGtll University Clinic, Royal Victoria 
Hospital, Montreal, Canada. 


The experiments reported here formed part of a 
thesis submitted by one of us (P.G.W.) to the Faculty 
of Graduate Studies and Research, McGill University, 
September, 1939. A report of this work was presented 
at the meeting of the Canadian Physiological Society, 
Kingston, November, 1939. 


+t Aided by a grant from the Banting Research 
Foundation. 


velop fatal shock after a degree of trauma that 
is negligible to a non-adrenalectomized dog. 
They have further shown that in the adrenalec- 
tomized dog pre-treated with large amounts of 
adrenal cortical extract shock did not develop 
after trauma to the testis. In the adrenalec- 
tomized dog treated with adrenal cortical extract 
after shock from intestinal manipulation and 
muscle trauma had developed recovery ensued, 
whereas spontaneous recovery following shock 
from such procedures had not been observed 
(Swingle et al.2). Zwemer and Jungeblut*® ob- 


served an increased resistance of guinea pigs 
to diphtheria toxin after treatment with adrenal 
Adrenal cortical extract de- 


cortical extract. 
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creased the mortality from anaphylaxis in the 
guinea pig (Wolfram and Zwemer*) and dimin- 
ished the severity of the anaphylactic reaction 
in the dog (Dragstedt et al.5). Heuer and 
Andrus® have shown that in the dog the injec- 
tion of adrenal cortical extract simultaneously 
with the injection of extract of the contents of 
obstructed loop of intestine lessens the degree 
of drop of blood pressure and the amount of 
plasma loss resulting from the injection of ex- 
tract of obstructed intestinal loop and prolongs 
life. The administration of adrenal cortical ex- 
tract and blood transfusion after shock has 
developed from the injection of the extract of 
obstructed intestinal loop is much more effective 
in raising blood pressure, in restoring plasma 
volume, and in prolonging life than either 
adrenal cortical extract alone or the intravenous 
injection of saline, glucose, acacia Ringer’s 
solution, or blood. Wohl et al.? showed also in 
the dog that adrenal cortical extract combined 
with saline was beneficial in combating the 
toxemia of high intestinal obstruction. Adrenal 
cortical extract alone was only slightly bene- 
ficial. Ragan and his co-workers* recently re- 
ported that the administration of D.C.A. (des- 
oxyeorticosterone acetate) three to four hours 
before operation prevented the ‘usual fall in 
plasma volume in patients undergoing surgical 
operation under ether anesthesia. The action 
of D.C.A. in restoring the level of serum sodium 
after scalds in cats has been reported by Lowdon 
et al.2 Fine et al.° have reported that the 
marked fall in plasma volume observed in dogs 
subjected to continuous distension of the small 
intestine is partly prevented by the intravenous 
administration of D.C.A.; life however was noi 
prolonged. The value of adrenal cortical hor- 
mone in the prevention and treatment of hista- 
mine shock in the rat and mouse has been shown 
by Perla and his co-workers.'! Swingle et al.” 
suggested that the signs and symptoms of trau- 
matie or secondary shock because of their close 
similarity to those of adrenal insufficiency are 
possibly also due to failure of adrenal cortical 
funetion. They advanced the suggestion that 
adrenal cortical hormone might prove of benefit 
in the treatment of human traumatic shock, The 
favourable results from the use of adrenal corti- 
eal extract (Wilson et al.1*) and D.C.A. (Wilson 
and Stewart'*) in the treatment of burns has 
been reported. There is also evidence that 
adrenal cortical substances given pre-operatively 


(Reed,!> Northrup’*) and D.C.A. combined with 
saline given pre- and post-operatively (Perla™) 
tend to prevent the development of shock and 
other post-operative complications. Scudder?’ 
recommends adrenal cortical extract as a valu- 
able aid in the treatment of shock. Reports of 
the favourable results of the use of cortical sub- 
stanees in preventing shock in man are not easy 
to evaluate because of the difficulty of establish- 
ing satisfactory conditions of test and control, 
.e., unpredictability of the occurrence of shock 
following any particular operation, differences 
in pre-operative preparation, type of operation 
and post-operative care, duration of anesthesia, 
and the kind of anesthesia, the use of intra- 
venous saline and blood transfusion along with 
cortical substanee, ete. A direct demonstration 
of the effect of adrenal cortical substances given 
without any other therapy in traumatic shock 
in normal animals has, so far as we have been 
able to ascertain, not been reported. 

The following experiments were performed 
to determine the effect of adrenal cortical ex- 
tract and D.C.A.* without other therapy in 
preventing death in normal (non-adrenaleec- 
tomized) rabbits exposed to a lethal shock- 
ing stimulus. The following procedure was 
adopted. The rabbits were fasted for twelve 
hours before trauma. They were anesthetized 
with ether and the abdomen opened. The ab- 
dominal viscera were then severely manipulated 
for 5 or 10 minutes, following which the ab- 
domen was closed and the animals were closely 
observed at intervals up to 36 hours. The total 
number of treated and control animals was 106. 
In all experiments the treated animals were 
subjected to the same duration and severity of 
trauma, within the limitations of the method 
used to produce shock, as the controls. The 
duration of trauma in most cases was 10 
minutes. The anesthesia in all cases lasted for 
30 minutes. 

The results may be divided into two series, 
one receiving combined treatment with cortin 
and D.C.A. and the other receiving treatment 
with D.C.A. alone. The combined treatment 
was of the order of 20 mg. of D.C.A. plus 10 ¢.e. 
of cortin before trauma, and 10 mg. of D.C.A. 
plus 10 ¢.ec. of cortin after trauma. Treatment 





* The cortical extract (adrenal cortex extract) was 
supplied by the Wilson Laboratory through the courtesy 
of Dr. David Klein, and the desoxycorticosterone acetate 
by the Schering Corporation (Bloomficld) through the 
courtesy of Dr. Gregory Stragnell and Dr. E. Schwenk. 
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was begun sixteen hours before and continued 
for 6 hours after trauma. D.C.A. was given in 
all cases intramuseularly. Im general, D.C.A. 
was given as follows: 10 mg. 16 hours before 
trauma, 10 mg. 4 hours before trauma, 5 mg. 4 
hours after trauma, and 5 mg. 6 hours after 
trauma; cortical extract was given as follows: 
5 ¢.c. subeutaneously 4 hours before trauma, 5 
¢.c. intravenously at time of trauma, 5 ¢.ec. sub- 
cutaneously 4 hours after trauma, and 5 ¢.c. 
subcutaneously 6 hours after trauma. The con- 
trols of this group received an amount of 
normal saline equal to the amount of cortin 
received by the treated animals. 

The series treated with D.C.A. alone were 
given 25 mg. intramuscularly 6 hours before 
trauma and 25 mg. at the time of trauma. 

It will be observed from Table I that the mor- 
tality in the control animals is 62 per cent as 
compared with a mortality in the series receiv- 
ing both cortin and D.C.A. of 19 per cent and a 
mortality in the series receiving D.C.A. alone 
of 46 per cent. In evaluating the two types of 
treatment it is to be noted that the series with 


TABLE I. 








Treated with 
cortin Treated with 
Controls and D.C.A. D.C.A. alone 


Number of animals 


HACE kacsees 58 26 22 
Number of animals 

GGG Kies wes 36 5 10 
Percentage 

mortality ... 62 19 46 


the lower mortality not only received both 
cortin and D.C.A., but also received treatment 
up to 6 hours after trauma, whereas the series 
with the higher mortality received only pre- 
treatment with D.C.A. alone. In this connec- 
tion Selye et al.1* have shown in a study of the 
effect of cortical substances on shock which is 
being submitted simultaneously with the pres- 
ent study that D.C.A. is ineffective in combat- 
ing traumatic shock or damage with formalin 
in the rat, whereas cortical extract is effective. 

The average duration of survival after 
trauma in those that died is as follows: con- 
trols, 8 hours; treated with cortin and D.C.A., 
15 hours; treated with D.C.A. alone, 14.6 hours. 
Although most of the fatalities occurred within 
24 hours from the time of trauma there were 6 
animals, 3 control and 3 treated, which died as 
late as 72 hours following trauma, after re- 
covering from shock as far as could be deter- 


mined by the general state of the animal. 
These are not included in the Table. All 
animals which died were autopsied. Animals 
were also excluded in which a large amount of 
free blood was found in the peritoneal cavity 
due to tearing of the liver, spleen or mesenteric 
vessels as a result of the manipulation, or in 
whom pleural or pericardial hemorrhage was 
found as a result of heart puncture for blood 
concentration studies. The changes in blood 
concentration and studies on blood histamine 
following trauma in treated and control ani- 
mals will be reported in a subsequent com- 
munication. 


It should be emphasized that the animals 
used in these experiments received adrenal 
cortical substances without other therapy. 
Neither saline nor other fluids were adminis- 
tered because of the generally accepted effec- 
tiveness of the use of intravenous fluids in the 
treatment of shock. The reduction of mor- 
tality by treatment with cortical extract and 
desoxycorticosterone acetate combined is defin- 
ite in this series. We have no evidence, how- 
ever, that treatment at this level will protect 
the animals against trauma of a more severe or 
more prolonged character. 

It has been shown that the adrenal cortex 
hypertrophies following the exposure of an ani- 
mal to a damaging agent (Selye’®). Cortin is 
excreted in the urine of patients under condi- 
tions of damage (Weil and Browne?°). There 
is an inereased excretion of cortin following 
surgical operations, reaching a maximum be- 
tween the second and fifth post-operative day 
and then gradually declining to the pre-opera- 
tive levels (Weil and Browne*!). These facts 
suggest that there is an increased function of 
the adrenal cortex after the organism is dam- 
aged. The present experiments tend to show 
that if this increased function is anticipated and 
augmented by the injection of substances having 
cortical activity, the mortality from shock after 
intestinal manipulation is considerably reduced. 
It is possible that there is a time lag in the 
response of the adrenal cortex and that the 
period immediately after damage is one of rela- 
tive cortico-adrenal insufficiency. One may 
speculate as to the significance of this mechanism 
in the causation of shock, that some animals and 
human beings have sufficient adrenal cortical 
function to maintain them in normal conditions 
under ordinary circumstances, but that the 
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mechanism of increasing cortico-adrenal function 
after damage is in some way deficient, or that 
damage may be so severe that the potentialities 
of the mechanism of increasing cortico-adrenal 
function of any animal or human being are 
exceeded. 

It would seem therefore that the administra- 
tion of adrenal cortical substances pre- and post- 
operatively and in conditions of damage such 
as infection, burns and other forms of trauma 
may be of clinical importance. This however, 
has not yet been definitely established. 


SUMMARY 


Adrenal cortical extract and desoxycortico- 
sterone acetate given together both before and 
after trauma without other therapy reduce the 
mortality from experimental shock after in- 
testinal manipulation in normal (non-adrenalee- 
tomized) rabbits. The difference in mortality 
between the treated and control animals is 
highly significant, statistically (P = less than 
0.01). 

Desoxyecorticosterone acetate alone given be- 
fore trauma is not effective for the difference in 
mortality between this group and the controls 
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is not statistically significant (P = greater than 
0.05). 


Dr. Stephen Karady was associated with the early 
part of this work. The expenses of part of this inves- 
tigation was defrayed by a grant from the National Re- 
search Council of Canada. 
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CLINICAL GROUPS AND DIAGNOSIS* 


By J. H. PALMER 
Montreal 


‘THE extensive literature which is accumulat- 

ing on Boeck’s disease, particularly in 
Europe, is evidence of the growing importance 
with which it is coming to be regarded.1 12 In 
1899 Boeck"? published his first description of 
what he considered a new skin lesion, calling it 
at the time ‘‘multiple benign sarkoid’’. Since 
then an integration of separately described 
symptom-complexes has been taking place to 
make up the disease picture as we now know it. 
Each of these syndromes had been heretofore 
regarded as a separate rare disease by the par- 
ticular specialist in whose field it appeared to lie. 
The integration was accomplished through recog- 
nition of a common histological basis, and by the 
discovery that frequently the characteristic signs 
of two or more of these syndromes appeared in 


* Read at the seventieth annual meeting of the 
Canadian Medical Association, Section of Medicine, 
Montreal, June 21, 1939. 

From the Department of Medicine, McGill University 
Clinic, Royal Victoria Hospital, Montreal. 








the same patient. Most observers now seem in- 
clined to regard it as a specific disease, possibly 
caused by a virus. Schaumann** was apparently 
the first?® to recognize it as a generalized disease 
with widespread incidence throughout the body ; 
he emphasized its lymphatic distribution and 
renamed it ‘‘benign lymphogranuloma’’.  Al- 
though uneommon, it is not rare, and we have 
during the past year observed several cases at 
the Royal Victoria Hospital. While essentially 
a disease of young adults, it affects all age-groups 
from infaney*® to middle life; it is on the whole 
relatively benign. 


PATHOLOGY 


A very short description of the pathological 
appearances will suffice. Grossly, the lesions may 
be found in almost any tissue, as tumours in size 
varying between a millet seed and a walnut, with 
fairly sharply-defined borders; or else diffuse 
infiltration may cause general enlargement of 
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such organs as the liver and spleen. Histologi- 
eally,® 7° the lesions are seen to be granulomata, 
made up of nests of epithelioid cells and a few 
giant cells. They resemble tubercles in many 
respects, the chief point of difference being the 
absence of caseation. 

Infiltrations have been found at necropsy in 
practically every organ and tissue of the body. 
Any one individual will, however, rarely show 
this state because of the tendency for the disease 
to heal in one region while remaining or becom- 
ing active in another. The sarcoid lesion may 
undergo complete replacement by fibrous tissue 
so that there remains histologically no indication 
of the character of the preceding granuloma. 
The fact that the chief incidence falls on dif- 
ferent parts of the body at different times ex- 
plains the frequent appearance of conventional 
groups of symptoms which may be replaced later 
by entirely different groups. Whenever the dis- 
ease is widespread throughout the body, bizarre 
pictures may be encountered; on the other hand, 
the clinical picture may be extremely simple, as 
in one of our cases where the only finding was a 
single small nodule of the skin. 


CLINICAL APPEARANCES 


Mrs. R., aged 38, was admitted to the Royal Victoria 
Hospital on May 4, 1933. For three years she had had 
slight morning cough and expectoration, and for three 
months loss of energy. A month before admission she 
began to have conjunctival irritation and some discharge. 
Shortly after this she complained of anorexia, night 
sweats, a heavy headache, slight deafness, and such hyper- 
somnia that she could with difficulty keep awake at all. 
The conjunctivitis persisted. 

On admission her temperature was 102°. Three 
weeks later she developed left facial palsy and, a month 
after this, double iridocyclitis. The facial palsy was now 
passing off, but in a few days both parotid glands were 
found enlarged and slightly tender. During her four 
months in hospital she ran a low-grade fever which 
gradually settled down to 99°. Vague joint pains and 
neuralgias were almost constantly present, her cough per- 
sisted, and for three weeks in June moist rales were 
present at one base. Repeated sputum examinations were 
negative for tubercle bacilli, as were guinea-pig inocula- 
tions. X-ray examination of the chest showed an en- 
larged gland at the right hilum (see Fig. 5). The white 
blood count was normal. Macular and herpetiform rashes 
appeared from time to time. At the date of her dis- 
charge the iridocyclitis had cleared up, but the parotid 
swelling persisted for a year. 

For the next four years she felt fairly well, but 
continued to have a cough, attributed to dryness of the 
mouth, which bothered her considerably. Several times 
the parotids swelled for short periods. Early in 1938 
she again began to feel tired. Physical examination in 
the fall was negative. The leucocyte count and sedi- 
mentation rates were normal. There was slight anemia, 
and 8 per cent eosinophilia. The sputum was again 
negative on guinea-pig inoculation. The Mantoux test 
was negative for 0.01 mg., slightly positive for 0.1 mg. 
O.T. X-ray films of the hands and of the chest showed 
pictures which will later be described as characteristic 
of Boeck’s disease. The left breast, which was removed 


for suspected malignancy, showed an_ extraordinary 
amount of fibrosis. 


Various generalized symptoms are encountered 
during the course of the disease, more frequently 
as prodromata, and especially in the symptom- 
group known as uveoparotitis. In the case de- 
scribed tiredness, loss of strength, anorexia, 
night sweats, headache, fever, and vague joint 
pains were noted. Nausea, vomiting, and diar- 
rhea are oceasionally found. C&dema of the 
ankles has been reported by several authors and 
has been ascribed to infiltrations lying deep in 
the skin.?? 

Skin.—The cutaneous lesions were the first to 
be deseribed. They are not found in every ease, 
but when present are usually the most prominent 
feature. Schaumann" elassifies them as, first, 
specific dermatoses, including tumours and 
erythrodermia; and second, lymphadenoides, or 
non-specific eruptions. 

Of the tumours which we now recognize as 
sareoid, the first to have been described was 
Besnier’s'? lupus pernio, so named because of its 
superficial resemblance to chilblain. It appears 
as extensive diffuse bluish-red infiltrations of the 
cheeks, nose, and ears, which are rather sharply 
defined and symmetrical (see Fig. 1). The backs 
of the hands may be affected, and also the fingers 
at the same time as are the underlying phalan- 
geal bones. 

Boeck’s cutaneous sareoid is very similar to 
lupus pernio except for the asymmetrical distri- 
bution. It occurs chiefly on the face and limbs, 
and the nodules may reach the size of a small 
walnut. There is a tendency to central flatten- 
ing during involution, but no ulceration (Fig. 
1). This same tendency to flattening is seen in 
the so-called disseminated miliary lupoid. Here 
the lesions are small brownish-yellow smooth 
papules with a pink centre, which may remain 
isolated or spread out in patches or rings (see 
Fig. 2). They are usually asymmetrically dis- 
tributed over the face, scalp, neck and shoulders, 
and the outer surfaces of the limbs. 

Schaumann" has described a specific erythro- 
dermia involving almost exclusively the legs and 
thighs in large irregularly-shaped scaly pinkish 
areas which are not raised above the skin surface 
and are not itchy (see Fig. 4). 

All of these eruptions may be present at the 
same time, and one frequently undergoes gradual 
transformation into another. The specific skin 
lesions usually persist for years and then resolve 
completely. 

Of the non-specific eruptions prurigo has been 
known to be present continuously for twenty 
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years.1* Urticaria is sometimes seen, and also 
various erythemata. Erythema nodosum some- 
times appears in the early stages of the disease, 
and has been observed to persist for ten years 
before the development of the uveoparotid syn- 
drome.*® 

Mucous membranes.—Invasion of the mucous 
membrane of the upper respiratory tract some- 
times oceurs early, bringing the patient first to 
the oto-laryngologist. Nasal obstruction may 
result,?® while at the same time involvement of 
the nasal cartilage leads to its absorption, with 
consequent falling-in of the nose itself.** ?° 
Stridor may be caused by similar destruction of 
laryngeal cartilage, and infiltration of this region 
and of the neighbouring bronchial mucous mem- 
brane has ended fatally through oedema of the 
glottis.21 The buccal mucous membrane, the gums, 
and the conjunctiva are frequently invaded. 





Fig. 4.—‘‘ Erythrodermie sarcoidique’’—the lesions 
in this case were also present on the lower legs and 
thighs (after Pautrier). (Courtesy of Masson et Cie., 
Paris). 


Uveoparotitis—Perhaps the most interesting 
syndrome is that one originally described by the 
ophthalmologist Heerfordt?? as subchronic uveo- 
parotid fever. It may still be considered rare, 
as Pautrier?* was in 1938 able to collect less than 
120 published eases, It is probably more com- 
mon however than a survey of the literature 
would lead one to suppose, and the writer last 
year saw three cases within a few weeks. 

Prodromal symptoms are often present for a 
considerable period before the appearance of the 
characteristic iridocyclitis and parotid enlarge- 
ment. These two conditions do-not as a rule de- 


velop together, but each precedes the other in 
about an equal number of cases,?* sometimes by 
several weeks. 

Active inflammation of the uveal tract is 
present for several weeks; it is serious in that it 
nearly always leaves some residual disability. 
Practically all other parts of the eye may at 
different times be involved, this sometimes result- 
ing in complete destruction of the eyeball (see 
Fig. 2). 

The parotid swelling resembles that seen in 
mumps, is not necessarily bilateral, is usually 
painless, and persists for months, sometimes for 
many years. Dryness of the mouth, due to loss 
of salivary secretion, may give rise to cough and 
to considerable dysphagia. When parotitis is 
accompanied by coincident enlargement of the 
lachrymal and submaxillary glands, the clinical 
picture qualifies for a place in that non-specific 
group known as the Mikulicz syndrome (see Fig. 
3). Indeed it is probable that those cases of 
Mikuliez syndrome heretofore ascribed to so- 
called pseudoleukemia have in reality been uveo- 
parotitis.’ 

Central nervous system.—For some reason the 
neurological manifestations of Boeck’s disease 
are seen almost exclusively in the uveoparotitis 
group. Levin,”> in his excellent review, found 
involvement of the central nervous system in 
about half the published cases of uveoparotitis, 
and by far the most common finding was facial 
palsy. Its high incidence is partly attributable 
to pressure on the nerve as it passes through the 
parotid swelling, but that a true neuritis also 
occurs is evident from the fact that the chorda 
tympani is sometimes involved, and that (as in 
the case here reported) facial paralysis often 
appears before either uveitis or parotid enlarge- 
ment. Other cranial nerves may also be im- 
plicated; various grades of optic neuritis and 
papilledema are seen, also strabismus, and 
ptosis ; facial anesthesia from unilateral involve- 
ment of the trigeminal, bilateral deafness, and 
impairment of the labyrinth have been described. 
The only cranial nerves that seem to escape are 
the spinal accessory and hypoglossal.? Wide- 
spread neuritis of spinal nerves may result in 
muscle tenderness, weakness and atrophy, pares- 
thesias and impairment of sensibility, foot and 
wrist drop. Boeck himself remarked that the 
nerve trunks may be so infiltrated with sarcoid 
lesions that the signs closely resemble those seen 
in leprosy. 
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Pyramidal tract involvement is rare but spastic 
paraplegia has been described. Infiltration of 
the base of the brain has resulted in the frequent 
appearance of hypersomnia as an early symptom. 
Indeed Waldenstrém’ has suggested that the 
many eases of encephalitis lethargica in which 





Fig. 5—Koentgenograms of chest to show right hilar lymphadenopathy. 


5, five years later. 


hand, showing multiple lacune in phalanges. 
index finger has occurred (after Nielsen). 


(after Whittle). 
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parotid swelling was observed were actually 
eases of uveoparotitis. True diabetes insipidus 
has several times been reported.” 7° 

Invasion of the lepto- and pachy-meninges has 
been found at necropsy, although clinical signs 
of meningeal irritation are rare. The cerebro- 


Fig. 6.—Same case as in Fig. 


Note that hilar enlargement is not now prominent, and that ‘‘marbling’’ of the 
middle and lower zones has occurred, the apices remaining relatively free. 


Fig. 


7.—Roentgenogram of 


This is an advanced case, and pathological fracture of the 
(Courtesy of Masson et Cie., Paris). 
distortion of fingers, closely resembling appearance of rheumatoid arthritis. 
(Courtesy of H. K. Lewis & Co., London). 


Fig. 8—Hand showing 
Note erosion of one nail-bed 
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spinal fluid may show a slight lymphocytosis and 
excess of protein.” 

Lungs.—Involvement of the lungs is common 
and may occasionally be the only recognizable 
feature of the disease. Nevertheless, pulmonary 
symptoms are usually so insignificant that atten- 
tion is not attracted to them. If the patient 
comes complaining of tiredness, cough, and a 
little fever, early tuberculosis is suggested. Loss 
of weight and night-sweats are not common, and 
it is doubtful whether hemoptysis has ever been 
eaused by sareoidosis.”” Infiltration of the pleura 
occurs, but hydrothorax has only rarely been 
reported. On the whole, clinical examination of 
the lungs is usually negative, and one may there- 
fore be greatly surprised by the extensive pul- 
monary involvement revealed by x-rays. 

These roentgenological changes have been de- 
scribed as of three main types.?* The commonest, 
constituting perhaps two-thirds of those with 
lung involvement, is that group with pronounced 
enlargement of the hilar lymph glands (see Fig. 
5). The picture is like that often seen in 
Hodgkin’s disease, with which it is apt to be con- 
fused. Although this enlargement is usually 
asymptomatic, it may be so pronounced as to 
interfere with breathing through pressure on 
the bronchi, and in one ease was the direct 
cause of death by suffocation.2® The second type 
is the so-called ‘‘marbling’’ of the lung (see Fig. 
6), where the lesions appear in the parenchyma 
as more or less nodular small circumscribed 
masses tending to radiate from the hila into the 
middle zones. The apices are almost never in- 
volved. The third form, about half as common 
as marbling, is that in which small nodules are 
seeded throughout both lungs. It is almost cer- 
tain that in this group belong many eases that 
have been reported from time to time as chronic 
or healed miliary tuberculosis.*° 

The hilar type of involvement usually appears 
first, and may later be replaced by or merge into 
the other forms (as in the case here reported). 
The pulmonary lesions tend to remain stationary 
for months or years during which time the pa- 
tient may be free from symptoms, or they may 
quickly resolve completely. 

For diagnosing ‘pulmonary lesions as Boeck’s 
disease, the most important point, according to 
Dressler,”* is the pronounced discrepancy be- 
tween the extensive lung findings by x-ray on the 
one hand, and the well-being of the patient and 
the slight or absent acoustic findings on the 
other. 


Bones.—Jiingling*! at first regarded the bone 
lesions as tuberculous and ealled them ‘‘ osteitis 
tuberculosa multiplex cystica’’; this name is 
synonymous with the terms ‘‘pseudocystie poly- 
dactylitis’’, and ‘‘nodular polyosteitis of the ex- 
tremities’’.*° The most prominent features are 
the small, regular, eyst-like areas in the bones 
which by x-ray appear as rarefactions (see Fig. 
7). They are found in the phalanges of the 
hands and feet, occasionally in the metacarpals 
and metatarsals, and very rarely in the distal 
end of the radius. Frequent x-ray search has 
failed to show them with certainty in other 
bones,*? even though we know from necropsy 
evidence that the rest of the bony framework is 
usually involved. The eyst-like areas are in the 
cancellous tissue, the phalangeal epiphyses being 
the site of election. In more advanced stages 
there may be ‘‘complete disorganization of the 
whole structure of the phalanx with loss of dis- 
tinction between the cancellous bone of the shaft 
and medulla, and replacement by uniformly dis- 
tributed coarse trabeculation’’.** The result is 
an appearance of increased density and widen- 
ing of the shaft with fraying of the edge of the 
shadow, suggesting a diffuse breaking down of 
the periosteal surface. In extreme cases most of 
the shaft may be absorbed and pathological frac- 
tures occur. Sequestra do not form. 

In common with other sarcoid lesions the bone 
cysts may regress and undergo fibrous tissue re- 
placement. When this oceurs the x-ray picture 
may be normal or may perhaps show replace- 
ment of the cyst-like areas by small areas of 
increased density.*? It is possible on the other 
hand for the bones of the extremities to be filled 
with granuloma without there being any roent- 
genological abnormality.** 

The bony changes may never of themselves 
give rise to symptoms. Occasionally, however, 
the fingers are greatly distorted (see Fig. 8), and 
if lesions are not manifest in other parts of the 
body difficulties in diagnosis will arise. The 
spindle-shaped and nodular deformities may be 
like those seen in rheumatoid arthritis, osteo- 
arthritis, or gout. The picture must also be 
differentiated from that of sarcoma and osteo- 
myelitis, and there is some resemblance to the 
lesions of congenital syphilis and leprosy. 

Lupus pernio involving the finger often aecom- 
panies the bony changes, and the digit then be- 
comes painful, bluish-red, and swollen. There 
may be thinning and partial destruction of the 
nail, as well as erosion (see Fig. 8) and vegeta- 
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tion of the nail-bed.1* The resemblance to osteo- 
myelitis has mistakenly led to amputation.*” *4 

Lymph nodes.—Enlargement of the peripheral 
lymph nodes may be the earliest, and the only, 
objective sign of the disease; it probably occurs 
at some stage in most eases. The glands are 
discrete, rubbery and painless, and the enlarge- 
ment, which may reach the size of a walnut, is 
either generalized or localized in one or more 
groups. There is no regional relationship to any 
skin lesion that may be present. These lymph 
node enlargements which are now recognized as 
Boeck’s disease had previously been described as 
a hyperplastic sclerosing type of tuberculosis*® ; 
the so-called Sternberg tuberculosis probably 
also belongs here. 

Heart.—Clinical evidence of cardiac involve- 
ment is not common, but at necropsy infiltrations 
of epithelioid cells in the pericardium and epi- 
cardium are often seen, not so frequently in the 
myocardium. Electrocardiographie changes in- 
clude inversion of T waves*® © and bundle-branch 
block.’ Infrequently dyspnea and cyanosis oc- 
cur, some of which is apparently due to pul- 
monary disease.*?* Death from heart failure 
has been observed, the myocardium at necropsy 
showing widespread granulomatous infiltration.*? 

Abdominal organs.—Of the abdominal signs 
splenomegaly is the most prominent. Slight en- 
largement of the spleen is common, and oceca- 
sionally the increase in size may be great. The 
fact that splenectomy has been performed be- 
cause of a mistaken diagnosis of Banti’s disease*® 
emphasizes the statement that Boeck’s disease 
should always be considered in the differential 
diagnosis of chronic splenomegaly. The liver 
may be enlarged without giving rise to symp- 
toms, although jaundice has been reported, and 
the Takata-Ara test has been positive.> Infiltra- 
tion of the stomach and intestines is frequently 
found at necrospy, but symptoms directly re- 
ferable to this are not common. It is interesting 
to mention here that in 1933 Homans and Hass** 
drew attention to the similarity of the histologi- 
eal pictures in Boeck’s disease and in Crohn’s 
regional ileitis, and that later Williams and 
Nickerson*® obtained: skin reactions in Boeck’s 
disease from emulsions made from the lesions of 
regional ileitis. The two conditions seem closely 
related if not identical. 

Glands.—Sarcoid tissue has been found at 
necropsy in most glandular structures, endocrine 
and otherwise. Invasion of the sex glands, in- 
eluding the prostate, is usually asymptomatic. 


Amenorrhea has been observed, but was prob- 
ably an expression of the general infection 
rather than of direct replacement of ovarian 
tissue. Thyroid infiltration has been seen at 
necropsy,” and has been suggested as a cause 
of myxcedema.*® It has already been stated that 
diabetes insipidus has resulted from disease of 
the pituitary and the neighbouring parts of the 
brain. Mastitis is seen,*? and in our own ease 
the intense fibrosis found in the breast suggested 
that this had replaced a previous widespread 
sareoid infiltration. 

Blood.—Examination of the blood usually 
shows no pronounced abnormality. Slight hypo- 
chromic anemia may be found, and the total 
white cell count is usually low, with a relative 
monocytosis. The eosinophile count is ofter 
slightly increased, and occasionally it may reach 
a very high figure, up to 80 per cent. Hyper- 
proteinsemia, due to increase in the serum globu- 
lin, has been reported.® *7* The sedimentation 
rate may be normal or rapid.” 


Kidneys.—Infiltration of the kidneys results in 
albuminuria as a frequent finding. Gross 
hematuria has been described, and there is 
sometimes impairment of the ability of the kid- 
neys to concentrate the urine.2* Tremendous 
renal enlargement has been seen at necropsy in 
a child, where the lung space was so seriously 
encroached upon by the elevated diaphragm as 
to cause death.** 


Muscular system.— Although nodules have 
been found in skeletal muscles large enough to 
give rise to pseudo-hypertrophy or to cause sur- 
gical removal, involvement of the muscles seems 
to be rare.** The tendon sheaths may be in- 
filtrated by large compact masses of epithelioid 
tissue, which have the appearance of sub- 
cutaneous tumours and cause tenosynovitis (see 
Fig. 3). 


DIAGNOSIS 


The diagnosis of Boeck’s disease is occasionally 
obvious, as for instance when the complete 
picture of uveoparotitis is present. The signifi- 
cance of the isolated appearance of any of the 
signs is not so readily apparent, and the diag- 
nosis is most often missed merely because the 
disease has not been considered as a possibility. 


* A recent study of blood chemical changes in eleven 
eases confirms the finding of hyperglobulinemia in active 
eases, along with elevation in the blood phosphatase level, 
and abnormal bilirubin excretion. These were taken to 
indicate impaired hepatic function (Harrell, G. T. and 
Fisher, S.: J. Clin. Invest., 1939, 18: 687). 
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The investigation of every suspected case 
should include radiological examination of the 
lungs and of the small bones of the hands and 
feet. In a good proportion of cases one or both 
of these will be positive. 

The diagnosis is of course not difficult if sur- 
face lesions in the skin or lymph nodes, or even 
in the salivary glands, are available for biopsy. 
Splenic puncture, when this organ is enlarged, 
or sternal marrow puncture,** may reveal 
the characteristic histological picture. Another 
source of biopsy material has been indicated by 
Schaumann,'* who pointed out that in his ex- 
perience the tonsils were always involved. A 
small snipping under local anesthesia is easily 
removed, and offers little inconvenience to the 
patient. It should be mentioned that the tonsils 
and peripheral lymph nodes may be thoroughly 
infiltrated by the disease without their being en- 
larged.‘* Also it should be remembered that re- 
placement of epithelioid tissue by fibrous tissue 
may have occurred, so that inability to find the 
characteristic lesion in the section examined does 
not rule out the disease. 


Williams and Nickerson** found that patients 
with Boeck’s disease showed positive skin re- 
actions to intradermal injections of emulsions of 
sarcoid tissue. This observation has not, to my 
knowledge, been repeated elsewhere, but seems 
worthy of further investigation. 


Finally, reference must be made to the tuber- 
culin test which in Boeck’s disease shows a very 
high percentage of negative reactions. While it 
is known that in tuberculosis of the skin and in 
overwhelming pulmonary or miliary infections 
the Mantoux test may sometimes be negative, yet 
nearly all tuberculous disease gives a strongly 
positive reaction. As this is the one condition 
with which Boeck’s disease is most apt to be con- 
fused, the Mantoux test assumes considerable 
importance. It may be stated that when a be- 
nign illness resembling tuberculosis is found, a 
weak or negative Mantoux reaction, in the ab- 
sence of an extensive skin lesion, strongly sug- 
gests the diagnosis of Boeck’s disease. 


SUMMARY 


The lesions of Boeck’s disease may occur in 
every system of the body. It is therefore a dis- 
ease of great importance to internal medicine. 
The unequal distribution in different organs and 
tissues results in a variety of syndromes, many 
of which were at first regarded as separate dis- 


eases. These are described, including uveoparo- 


titis which is now generally accepted as a mani- 
festation of Boeck’s disease. The diagnosis is 
usually dependent on biopsy, but is frequently 
possible on clinical evidence alone. 
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WEIL’S DISEASE* 


(REPORT OF A FATAL CASE WITH AUTOPSY) 


By A. J. BLANCHARD AND C. H. JAIMET 


Toronto 


HE condition known as Weil’s disease, spiro- 
chetal jaundice, or leptospirosis icterohemor- 
hagica was originally described by Weil in 
1886.1 The organism responsible was identified 
by Japanese workers in 1915,? and named Lep- 
tospira wcterohexmorrhagiz by Noguchi in 1918.* 
Many cases have been reported in Europe, 
Japan and the East Indies, but only rare 
sporadic cases have been reported on this con- 
tinent. Two excellent reviews of the literature 
may be found in papers by Jeghers, Houghton 
and Foley* and by Gaines and Johnson.’ So 
far as can be determined, only one previous case 
with autopsy findings has been reported in 
Canada, namely that described by Bates from 
this department in 1926,° although two other 
cases which recovered were seen in this hospital. 
In view of the rarity of the condition in this 
country it is thought worth while to report the 
following case in which a complete autopsy was 
done. 


CASE HISTORY 


The patient, an unemployed Canadian male, aged 
31 years, was admitted to the medical service of the 
Toronto General Hospital on October 4, 1938, in a 
semi-conscious state. His relatives stated that he was 
in apparent good health until September 22nd, when 
he developed a boil on the left forearm with red 
streaks radiating up the arm from it. Two days later 
he was searching for a golf ball in dirty stagnant 
water and the boil broke while the arm was immersed. 
On September 27th he was first seen by a physician, 
and it was found that he had a temperature of 104° F. 
Subsequent daily readings were said to have been 
normal, although he felt hot to the touch, feverish 
and drank a great deal of water. He was noted to 
have an icteric tint on September 30th, and this 
greatly increased in intensity up to the time of ad- 
mission to hospital. During the last week of his 
illness he was constipated and an enema on one occa- 
sion yielded a black, bloody stool and a later one a 
clay-coloured stool. For the last five days of his ill- 
ness he passed not more than a cup of urine daily in 
spite of drinking a great deal. For the three days 
previous to admission he was in a semi-conscious state, 
and the day before admission red spots were noted on 
the chest and there was gross bleeding from the nose 
and gums, 

The only thing of note in his past history was 
that he had had malaria in the Philippines in 1931. 

Physical examination.—On admission the patient was 
seen to ‘be acutely ill and deeply jaundiced. The 


*From the Departments of Pathology and Medi- 
cine, Faculty of Medicine, University of Toronto and 
the Toronto General Hospital. 


temperature was normal and the breathing regular and 
stertorous. The skin in addition to deep jaundice 
showed many petechial hemorrhages scattered diffusely 
over it. They were most marked over the chest. 
There was a large ecchymosis in the left axilla. A 
healing sore, covered by a scab on the left forearm, 
indicated the site of the boil. There was slow oozing 
of blood from the gums; the nasopharynx was filled 
with old blood clots, and there was a brisk hemorrhage 
from the right nostril, which was stopped with pack- 
ing saturated with snake venom. The eyes were 
protuberant and the sclere deeply jaundiced, and 
there was a large subconjunctival hemorrhage. Ex- 
amination of the ocular fundi revealed many small 
and one large subchoroidal hemorrhage, and the disc 
edges were blurred. 


Many rales were heard in both lung bases, front 
and back, and just before death there were scattered 
areas of depressed breath sounds. The heart was 
slightly enlarged, the apex being located at a point 
9.5 em. to the left of the mid-line in the 5th inter- 
costal space. There were no abnormalities of rhythm 
and no murmurs, and the rate ranged from 80 to 90 
per minute. The blood pressure, which was 130/60 
on admission, fell to 95/20 terminally. 


The liver was diffusely enlarged, its sharp, 
slightly tender lower border being felt three fingers’ 
breadths below the right costal margin. The spleen 
was not palpable. Both submaxillary and axillary 
regions contained moderately enlarged and discrete 
lymph nodes. 


Laboratory findings.—Blood examination: hgb. 90 
per cent; leucocyte count, 40,000; erythrocytes 4.6 
million. In the smear the red cells were normal and 
a differential white blood count showed 95 per cent 
polymorphonuclear leucocytes, of which 50 to 60 per 
cent were stab or juvenile forms. The bleeding time 
(Ivy) was 15 minutes +; the clotting time 10% min- 
utes; the capillary resistance positive. Prothrombin 
time 20 seconds; blood sugar after injection of 15 
grams intravenous glucose 0.114 mg.; non-protein 
nitrogen 291 mg.; creatinine 7.2 mg.; serum protein 
6.90 mg.; phosphatase 21.1 units; van den Bergh test, 
direct +, indirect 28 units; CO, combining power 32 
vols. per cent; serum, Rothera negative. 


Urinalysis revealed the reaction to be acid, albu- 
min +, benzidine +, bile 3 +, urobilin +. Microscopic 
examination of the uncentrifuged urine showed a few 
granular and hyaline casts, with 3-4 red blood cells 
and 1-2 white blood cells per high power field. The 
stool contained gross blood. 


In spite of supportive measures, blood transfusion 
to control the bleeding tendency, and the intravenous 
administration of 10 per cent glucose in distilled water, 
the patient passed into a coma with Cheyne-Stokes 
breathing, and died within 15 hours of admission to 
hospital. 


Autopsy.—A complete autopsy (A-371-38) was per- 
formed eight hours after death. The body was that 
of a well nourished and well developed 31 year old 
male. The skin was deeply jaundiced and showed 
numerous petechial hemorrhages and ecchymoses. 
Fluid blood was oozing from the nose and mouth. 
There was a recent scab on the volar surface of the 
left forearm (site of boil), and a hematoma of the 
left ante-cubital fossa. Enlarged lymph nodes could 
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be palpated in both axilla, those on the left being 
larger and attaining to the size of marbles. 

The pleural, pericardial and peritoneal cavities 
were similar. There were numerous petechie and 
ecchymoses on both parietal and visceral layers. 
There was no excess fluid. The chambers of the heart 
were dilated, particularly those of the auricles and 
right ventricle. The heart weighed 465 grams. The 
myocardium was soft, flabby, pale and bile stained. 
The left ventricle measured 15 mm., and the right 
4 mm. in thickness, The lungs were similar to each 
other, the left weighing 985 grams and the right 965 
grams. There was a moderate degree of superficial 
collapse. Both lower lobes showed a definite, diffuse, 
patchy increase in density. The cut surfaces were 
very moist and of a reddish-brown colour with patchy 
areas which were beefy-red in colour, The bronchi 
and bronchioles were full of reddish-brown, frothy 
material, evidently blood-stained edema fluid. There 
were numerous hemorrhages beneath the mucosa of 
the bronchi, 

The gastro-intestinal tract showed no significant 
lesions apart from scattered petechie in the mucosa. 
The urinary bladder showed submucous hemorrhages 
in the region of the neck. The spleen weighed 175 
grams and was somewhat soft in consistency. The 
pulp could be scraped away fairly readily from the 
eut surfaces but the normal architecture was clearly 
visible. 

The liver was greatly enlarged, weighing 3,070 
grams, and measuring 35 x 24 x 9 em. The capsule 
was thin, smooth and tense, and of a yellowish colour. 
The margins of the cut surfaces became everted. The 
cut surfaces had a yellowish, fatty appearance. The 
liver was rather soft in consistency but was not 
mushy. The changes noted were diffuse throughout 
the whole organ and no focal lesions were found. The 
gall bladder was dilated and tense, and contained about 
200 ¢c.c. of dark, stringy bile. There were no stones 
in the gall bladder or in the various bile ducts, and 
there was no apparent obstruction to the flow of bile 
through the ampulla into the duodenum, There was 
no evident edema or congestion of the duodenum 
about the ampulla. 

Both kidneys weighed 310 grams. The left meas- 
ured 14 x 8 x 4.3 em., the right 13.3 x 8 x 4.6 em., 
and both were obviously swollen. The capsules stripped 
with ease, disclosing yellowish-pink external surfaces. 
The upper pole of each kidney on the external surface 
presented a small, reddish-brown, definitely circum- 
scribed area, measuring approximately 3 x 5 mm. On 
section these circumscribed areas were wedge-shaped 
with a central pale area, surrounded by a reddish 
hyperemic zone and had the gross appearance of 
infarcts. The remainder of the cut surfaces of the 
kidneys was yellowish-pink in colour and the edges 
everted. The cortex measured 8 mm. in thickness. 
The blood vessels were markedly congested. The 
renal pelves and the ureters showed no lesions. 


The lymph nodes throughout the body were en- 
larged. Those of the left axillary group measured up 
to 1.8 cm. in their greatest diameter. The cut surfaces 
were soft and succulent and pinkish-grey in colour. 
Those of the right axillary group presented a similar 
gross appearance and measured up to 1.2 em. in their 
greatest diameter. The mediastinal lymph nodes were 
soft and measured up to 1.4 cm, in diameter. The 
mesenteric lymph nodes were enlarged up to 1 em. 
in diameter, and the retroperitoneal group measured 
up to 1.7 cm. in diameter. In all the nodes, the blood 
vessels were markedly congested. 

The brain and spinal cord, middle ears and mastoid 
eells, the accessory nasal sinuses, vertebre and inter- 
vertebral discs, thyroid, pancreas, adrenals, prostate, 
seminal vesicles and testicles were all examined and 
showed no significant lesions in relation to the spiro- 
chetal infection. 

Microscopic examination. — Sections of the heart 
showed marked cloudy swelling and fragmentation of 





the myocardial fibres. In sections of the lung there 
was marked hemorrhage in the interstitial tissue and 
alveolar spaces. Occasional small groups of alveoli 
contained polymorphonuclear leucocytes. There was 
acute congestion of the sinusoids and an increase in 
mononuclear cells of the pulp of the spleen, suggesting 
an early acute splenitis. 

A number of sections from different areas in the 
liver were studied. They all presented a similar ap- 
pearance which was striking and distinctive (Fig. 1). 
The normal architecture was completely disrupted al- 
though portal areas were clearly distinguishable. The 





Fig. 1.—Section of liver showing dissociation of 
cells and disruption of liver cords; hematoxylin and 


eosin, x 300. Fig. 2.—Leptospira icterohemorrhagize 
in interstitial tissue of the kidney; Levaditi stain; oil 
immersion, x 3200. 
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liver cords could no longer be recognized, and the 
individual liver cells were, in almost all cases, sepa- 
rated widely from each other by clear spaces, con- 
taining a small amount of stringy, pinkish-staining 
material, This dissociation of liver cells was present 
uniformly in all portions of the liver lobules. The 
appearance of the individual cells varied. About one- 
half of them stained well and the nuclei were clearly 
seen. Some cells contained two nuclei suggesting re- 
generation. A large number of cells appeared necrotic; 
the nuclei had disappeared and the cytoplasm had a 
granular appearance, with indefinite ragged cell bound- 
aries. These necrotic changes were diffuse, showing 
no special localization within the lobule. The necrotic 
cells were scattered everywhere among the viable 
cells. There were small collections of macrophages, 
lymphocytes, plasma cells, a few polymorphonuclear 
leucocytes and proliferating fibroblasts in most of the 
portal areas. 

In sections of kidney the glomeruli showed only 
minimal alterations. Some were normal while others 
showed a small amount of pinkish-staining, amorphous 
material in the capsular space but no cellular exudate. 
The convoluted tubules showed extensive degenera- 
tive changes. The epithelial cells were swollen and 
granular with ragged edges. In many the nuclei were 
small and pyknotic, and in others the nuclei had com- 
pletely disappeared. The collecting tubules showed 
no change. The blood vessels were markedly congested 
in all portions of the sections. There was an inter- 
stitial edema, and focal collections of inflammatory 
cells were present in the interstitial tissue. These 
consisted of lymphocytes, macrophages, plasma cells, 
and a few polymorphonuclear leucocytes. One of the 
sections showed a small area of recent infarction 
bordered by hemorrhage and a slight polymorpho- 
nuclear leucocytic infiltration. 


Sections of lymph nodes from various parts of 
the body all presented similar pictures. Lymph fol- 
licles were not seen but there was a diffuse lympho- 
eytic hyperplasia. Large number of macrophages were 
present in the lymph sinuses, The blood vessels were 
markedly congested in all sections. One of the left 
axillary lymph nodes, which was sectioned, showed in 
addition to the changes already described, large areas 
of necrosis around the periphery of the node and a 
diffuse infiltration of macrophages and a few plasma 
cells, but no polymorphonuclear leucocytes. Glynn’s 
modification of the Gram stain failed to reveal any 
bacteria. 

The pituitary body, stained with hematoxylin and 
eosin and Mann’s stain, showed a normal anterior lobe 
for the most part, with the exception of slight auto- 
lytic changes. There were, however, two small areas 
of bland necrosis at the periphery near the lateral 
margins. In these areas the parenchymal cells had 
broken down into granular masses, although the out- 
lines of the stroma were still preserved. There was 
no inflammatory reaction in relation to the necrotic 
areas and the blood vessels were free from thrombi. 

Sections of thyroid, pancreas, adrenal, prostate 
and testis showed no significant lesions. 

Levaditi stains were done on sections of kidney, 
liver, spleen and left axillary lymph node. Lepto- 
spire were demonstrated definitely in the kidney but in 
very small numbers. The organisms were found in 
the tubules and interstitial tissue. They had the 
characteristic spiral form with hooked extremities 
(Fig. 2). In the liver were found some highly sug- 
gestive forms in the parenchymal and Kupffer cells. 
These had the appearance of curled-up organisms, but 
they could not be identified with certainty. In the 
lymph node and spleen the reticulum took the stain, 
and it was impossible to differentiate organisms from 
it. Consequently no leptospire were identified in 
these organs. 

Bacteriological examination.—Dark field examination 
of urine and emulsions of kidney, liver and spleen ob- 
tained at post-mortem failed to reveal leptospire. 





Unfortunately, dark field examination of the blood 
was not done. However, urine, blood, and emulsions 
of kidney, liver and spleen were injected into sepa- 
rate white guinea pigs. The animals injected with 
urine, blood and emulsions of liver and spleen remained 
alive and well during the observation period of four 
weeks. The guinea pig injected with kidney emulsion 
showed no evidence of icterus and was killed and 
autopsied two weeks after injection. No lesions were 
found in the gross, and sections of the organs stained 
by Levaditi’s method did not show leptospire. Emul- 
sions from this animal’s liver and kidney were injected 
into two normal guinea pigs. These remained alive 
and well and were not sacrificed. 

Blood culture—No growth was obtained from cul- 
tures taken from the patient’s heart-blood at post-mortem. 


DISCUSSION 

Clinically, Weil’s disease is divisible into three 
definite stages, namely, an initial febrile, a 
second or icteric period, and a third, the con- 
valescent period. During the initial Se, 
which lasts about one week, the predominating 
symptoms are chills and fever, headache, muscu- 
lar pains, and gastro-intestinal symptoms. , They 
are not at all specific. During the second stagé, 

; ‘ 
which also lasts about one week, in all severe 
cases jaundice is present, though it may be 
absent in milder cases, These latter mild cases 
without jaundice are likely to be missed unless 
the disease is kept in mind. The diagnosis can 
be made by demonstrating specific anti-bodies 
in the blood. The second stage, in addition, is 
characterized by evidence of severe renal in- 
volvement, marked hemorrhagic tendencies, and 
great prostration, and cardiac insufficiency may 
develop. Death is apt to occur during this stage. 
The convalescent phase begins about the end of 
the second week, the jaundice beginning to sub- 
side. There is frequently a recurrence of the 
fever during this phase, but none of the other 
features of the disease reappear. The organisms 
are present in the blood and are excreted in the 
urine during the first stage. During the second 
stage they gradually disappear from the blood, 
so that in the convalescent period none are 
found. This is attributed to the development of 
anti-bodies. The organisms are excreted in in- 
creasing numbers in the urine during the second 
stage and it is stated (Gaines and Johnson*) 
that they can usually be demonstrated by the 
nineteenth or twentieth day of the illness by 
dark field examination of the urine. From then 
on they gradually decrease in numbers, and by 
the fortieth day of the illness almost all cases 
are free of them. 

In our ease the above findings made one 
suspicious that here was an unusual case of 
jaundice. The general appearance was that of 
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a man suffering from overwhelming toxemia, 
and the history of a lesion on the forearm with 
red streaks was suggestive of’ septicemia. It 
is well known that the leptospire of Weil’s dis- 
ease very frequently enter through the skin and, 
though it is not suggested definitely that this 
was the portal of entry here, yet together with 
the findings of jaundice of intrahepatic origin 
and nephritis with uremia, the syndrome usually 
associated with this disease was presented. 

A Wassermann test was not reported here (it 
is frequently transiently positive). There were 
no meningeal symptoms (these often occur in 
the early stage of the disease which may there- 
fore be mistaken for meningitis), and the mono- 
eytosis described by Rees’ was not present. 
Antiserum is not available in this country for 
administration, but in any case it was too late in 
the course for it to have been of any use. 

The chief pathological lesions found at autopsy 
were multiple petechiea and ecchymoses, acute 
generalized lymphadenitis with necrosis in the 
left axillary lymph nodes, necrosis and dissocia- 
tion of liver cords and cells, and marked degen- 
eration of the renal tubules. In addition marked 
cloudy swelling of the heart was found and areas 
of necrosis in the anterior lobe of pituitary. 
The widespread distribution of the various 
lesions would point to a severe generalized infec- 
tion. The portal of entry in this case is some- 
what in doubt. However, the presence of a boil 
on the forearm which had broken while im- 
mersed in stagnant water is significant. <A 
further point in favour of this is the presence of 
areas of necrosis in the axillary lymph nodes 
draining this area, and the fact that no bacteria 
were associated with the necrotic areas. The 
multiple hemorrhages were probably due to the 
action of circulating toxins. The remarkable 
degree of dissociation of the liver cords and cells, 
associated with necrosis of some of the cells, has 
been described in some other case reports. This 
change, however, is not constantly found in all 
cases. Typical organisms were not seen in the 
liver in this case, although some very suggestive 
forms were present. In some eases they have 
been demonstrated very definitely in small num- 
bers in the interstitial tissue, Kupffer cells, and 
in later stages in the parenchymal cells them- 
selves. In view of these facts it is permissible 


to presume that the liver lesions were due to the 
combined effect of the leptospira and its toxins. 


In the kidney the chief changes were widespread 
degeneration of the cells of the convoluted 
tubules; some were actually necrotic. These 
renal lesions were probably due to the direct 
action of the organisms which were demonstrated 
in the convoluted tubules and also in the inter- 
stitial tissue. Necrosis of portions of the anterior 
lobe of the pituitary has not been described 
previously in cases of Weil’s disease, as far as 
we know. This change is thought to be due to 
the action of the circulating toxins. 
Attempts to demonstrate leptospire by dark 
field examination of the urine during life and 
of emulsions of liver, kidney and spleen at post- 
mortem were unsuccessful. Unfortunately the 
blood was not examined by this method which 
appears to be one of the more successful means. 
Gaines and Johnson were able to find leptospire 
in large numbers in the blood of all of their 
eases on dark-field examination. As mentioned 
above, the organisms are excreted in the urine 
in increasing numbers in the second stage, but 
can usually be demonstrated by the nineteenth 
or twentieth day only. Prior to this they are in 
insufficient numbers although positive results 
may be obtained on culture or guinea pig in- 
oculation. The above facts may explain the 
inability to find them in the urine in our ease. 
Guinea pigs were inoculated with blood, urine, 
and emulsions of liver, spleen and kidney, but 
no positive results were obtained. This was 
rather disconcerting, but a study of other cases 
indicates that negative guinea pig tests can occur 
in eases proved by other means. This failure 
ean perhaps be attributed to avirulence of this 
particular strain of leptospire for our animals. 


The diagnosis of Weil’s disease was then made 
in our case on the typical clinical course com- 
bined with lesions compatible with those de- 
scribed in previous proved eases and the demon- 
stration in histological sections of organisms, 
morphologically identical with Leptospirx ictero- 
hzemorrhagiz. 

The source of this man’s infection was not 
investigated. However, it is well known that 
wild rats are the reservoir of the organisms, and 
that leptospire are excreted in great numbers in 
their urine, thus inoculating water and soil with 
which they come in contact. Cameron and 
Irwin,® some years ago, investigated a number of 
wild rats captured at abattoirs in Toronto and 
were able to demonstrate pathogenic leptospire 
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in huge numbers in their renal tubules. The 
suggestion is offered that the stagnant water in 
which this man was working contained the 
organisms, which gained entrance through an 
abrasion of the skin, possibly the boil which was 
present on the forearm. 


SUMMARY 


1. A case of Weil’s disease with complete 
autopsy findings has been reported. 

2. The clinical features and pathological find- 
ings have been discussed briefly. 
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ACROMIO-CLAVICULAR DISLOCATION* 
By A. A. APPELL, M.D., M.S. 


Toronto 


HIS condition, as the name implies, is a dis- 

location of the outer end of the clavicle from 
the acromion. It is most commonly seen fol- 
lowing injuries to the shoulder in street accidents 
and on the athletic field. These patients are 
usually treated by adhesive strapping for a 
number of weeks, after which they begin their 
travels from doctor to doctor in the hope of 
obtaining some permanent relief. -At times their 
disability is underestimated and they are dis- 
missed with a few words of reassurance. The 
man who sustains this type of injury is often 
one who must earn his livelihood by heavy 
manual labour. The resulting instability of the 
affected shoulder greatly interferes with his 
earning capacity. These patients can be com- 
pletely restored to normal by the surgical 
treatment described below. 


* Presented at a Clinical Meeting of the Mount 
Sinai Hospital Staff. 


Tantezoare Lig. 


The first attempt at surgical repair of the acromio- 
clavicular dislocation was made in 1861 by Cooper. 
He wired the outer end of the clavicle to the acromion. 
Paci in 1889 resected the ends of the dislocated bones 
and arthrodesed them. Budinger in 1900 fastened the 
bones together with screws. Reginer in 1904 used 
wire. Tuffier in 1914 used silk, and Delbet in 1916 
fastened the bones with nails. Later he employed a 
bone graft. Cadenat in 1917 attempted an anatomical 
repair of all the torn ligaments with silk, and Bunnell 
in 1928 comprehensively described the operation used 
today, employing fascia lata. Although Bunnell is 
considered the pioneer in the fascial repair of acromio- 
clavicular dislocation, credit must be given to Henry 
who performed this operation as early as 1924, and to 
Dunlap and Wilson who reported successful cases in 


1927. 

Various authors (see bibliography) have re- 
ported successful cases operated upon with 
fascial reconstruction of the torn ligaments. 
Essentially the technique is the same except for 
very minor variation. 

In Fig. 1 we have a rough sketch of the 
anatomy of the acromio-clavicular joint. The 
acromio-clavicular ligament, a rather thin strue- 


Ade AcAomie— 





Fig. 1 


Fig. 1.—Illustrating ligaments of the acromio-clavicular joint. 


acromio-clavicular dislocation. 
with fascia lata. 


Fig. 2 Fig. 3 


Fig. 2.—Ruptured ligaments involved in 


Fig. 3—Reconstruction of acromio-clavicular, and coraco-clavicular ligaments 
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ture, unites the outer end of the clavicle with 
the acromion. Often there is an interarticular 
dise in the joint between these two bones. The 
coraco-clavicular ligament is a much stronger 
structure attached to the under surface of the 
outer end of the clavicle and the coracoid pro- 
cess. It is composed of two parts, the conoid 
and trapezoid ligaments. There is in addition, 
a coraco-acromial ligament which is relatively 
unimportant in this discussion. In the cadaver, 
section of the acromio-clavicular ligament 
produces very little effect on the stability of 
the acromio-clavicular joint. If in addition the 
conoid and trapezoid ligaments are cut the 
outer end of the clavicle readily dislocates in an 
upward direction and the shoulder joint loses 
its stability. 

Acromio-clavicular dislocation is usually pro- 
duced by a severe blow on the point of the 
shoulder. The acromio-clavicular ligament, being 
very weak, is the first to rupture, and if this 
be the only ligament torn we have a sprain of 
this joint. These cases are always cured by 
strapping. If the force producing the injury 
be great enough the coraco-clavicular ligaments 
are torn as well, in which case no amount of 
strapping will cure the dislocation. 

There is usually no problem in establishing a 
diagnosis. Most physicians, however, underesti- 
mate the degree of disability produced by this 
injury. The patient complains of instability of 
the shoulder joint, that he has difficulty in 
abducting the arm beyond 90 degrees, and that 
he has a constant nagging pain in this region. 
The upward dislocation is usually quite ap- 
parent, and often the outer end of the clavicle 
ean be pressed back into place. These patients 
usually spare the corresponding arm, and the 
difference in muscular development is obvious. 
The reason for the disability is explained by 
the fact that abduction up to 90 degrees occurs 
in the glenoid fossa of the scapula. Abduction 
beyond this point brings into play the acromio- 
elavicular joint. With dislocation of this joint, 
the pain and difficulty in abducting the arm 
beyond 90 degrees can be readily understood. 


TREATMENT 


A recent case of acromio-clavicular disloca- 
tion should be strapped with adhesive. If after 
two months there is no improvement it should 
be obvious that the coraco-clavicular ligaments 
are torn and that cure is impossible without 
surgica] intervention. From my previous re- 
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marks on the cadaver dissections we know that 
the acromio-clavicular ligament plays a minor 
part in the stability of the acromio-clavicular 
joint. This explains the failure of the older 
operations, such as wiring or arthrodesing of 
this joint, to cure. The one essential to a suc- 
cessful operation is the repair of the coraco- 
clavicular ligament, and this is best done with 
fascia lata. 


TECHNIQUE 

The skin incision may be any one which will 
adequately expose the acromion, the outer end 
of the clavicle, and the coracoid process. It is 
necessary to section the fibres of the deltoid at 
their attachment to the outer end of the clavicle, 
in order to expose the coracoid process. The 
dense scar tissue in the acromio-clavicular joint 
is dissected sufficiently to allow replacement of 
the dislocated clavicle. Two drill holes are made 





Fig. 4 


Fig. 5 

Figs. 4 and 5. Case 2.—One year after operation; 
complete relief of symptoms. 
in the outer end of the clavicle, and one through 
the acromion. A strip of fascia lata half an 
inch wide is passed through the innermost drill 
hole, hooked under the coracoid process by 
means of an aneurysm needle, tied, and over- 
sewn. This constitutes the new coraco-clavicular 
ligament which is essential in maintaining the 
outer end of the clavicle in its normal position. 
A second strip of fascia passes through the other 
two drill holes, thereby reconstructing the 
acromio-clavicular ligament. The detached por- 
tion of the deltoid is sutured to the clavicle and 
the operation is complete. It is well to insert a 
Penrose drain for 24 hours subcutaneously. 
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On his return to bed the patient’s arm is 
maintained at 90 degrees abduction by means of 
pillows. On the third or fourth day, after he 
has recovered from the effects of the operation, 
a plaster shoulder spica is applied with the arm 
abducted. When the cast is dry the patient may 
leave the hospital. At the end of five to six 
weeks the cast is removed. Active and passive 
movements and massage will hasten the restora- 
tion of normal function. 


CASE 1 


J.S., aged 33, laundry worker, had been three 
months previously thrown from his bicycle, when hit 
by an automobile. He received the full force of the 
impact on his right shoulder, He was hospitalized 
elsewhere and treated by strapping with adhesive for 
some weeks. He returned to work about one month 
after his accident, but found that he could not use 
his right arm when it was raised above the shoulder. 
He complained of the deformity at the acromio- 
clavicular joint, a nagging pain in this region, and 
that he could not lie on his right side. Examination 
revealed an acromio-clavicular dislocation with about 
one and a half inches upward displacement. There 
was limitation of motion at the shoulder in all direc- 
tions, and the extremes of motion were painful. 

Operation, May 26, 1936.—Fascial repair, as pre- 
viously described. On ‘the fifth day after operation a 
cast was applied, and the patient allowed home two 
days later. Five weeks after operation the cast was 
removed. Massage and exercise were started. Eight 
weeks after operation the patient had normal range 
of motion in the affected shoulder joint. Two weeks 
later he was permitted to return to work, and has 
carried on ever since without any difficulty. Re- 
examination three years after operation revealed an 


excellent result with a normally functioning shoulder 
joint. 


CASE 2 


T.V.A., aged 28, a professional hockey player. 
Five years previously injured his left shoulder while 
playing hockey. He sustained an acromio-clavicular 
dislocation, and was treated by strapping with ad- 
hesive for several weeks. When the strapping was 
removed he noticed a deformity in the acromio-clavi- 


HicH LIGATION OF A VEIN IN CASES OF AMPUTATION 
OF A GANGRENOUS LimMB.—A method for reducing the 
excessively high death rate from amputation of a 
gangrenous lower limb, wherein one of the blood vessels 
in the affected limb is tied off at a higher point than is 
usually the custom, is described by Dr. J. Ross Veal. His 
method is designed to prevent blood vessel obstruction 
leading to lung complications after amputation. Such 
complications are probably the most important single 
factor in the high mortality rate of amputation of a 
gangrenous leg, a risk which has persisted even though 
this was one of the earliest major operations to be per- 
formed. Dr. Veal advocates tying off the thigh vein just 
below the groin rather than lower in the leg, close to the 
point of amputation, as is usually done. The vein is 
ligated in order that the amputation wound may heal 
without throwing off its waste products into the general 
blood circulation. High ligation, the author explains, 
insures good circulation in the stump, thereby eliminat- 
ing the formation of blood clots which might break off 


cular joint. He was totally disabled for a period of 
two and a half months. Since then he has complained 
of pain and weakness in this shoulder, particularly 
when raising his arm above his head. From time to 
time a blow on the affected shoulder would disable him 
for periods of two to three weeks. During the past 
five years he had consulted many doctors, all of whom 
made light of his complaint and dismissed him with a 
few words of reassurance, 


Examination revealed a left acromio-clavicular 
dislocation with about two-thirds of an inch upward 
displacement. The extremes of motion were painful, 
with definite limitation. There was marked decrease 
in muscular development in the left upper extremity. 


Operation, June 10, 1936.—Fascial repair. On the 
third day after operation a plaster cast was applied. 
He was home on the next day. Five weeks after 
operation the cast was removed. Massage and exercise 
were started. Six and a half weeks after operation 
the patient had complete normal range of motion in 
left shoulder without pain. Ten weeks after operation 
he was given permission to resume normal activities. 
He has since played professional hockey for three 
seasons, and examination three years following opera- 
tion revealed a normal shoulder. 
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and enter the general circulation. When such clots reach 
the blood vessels of the lungs and become lodged there, 
they create pulmonary embolism, a highly fatal condi- 
tion. Not a single lung complication developed in the 
28 consecutive amputations in which he used high liga- 
tion. There were five deaths from other causes. Among 
275 amputations previously reported, in which the older 
method of ligation was used, there were 97 deaths, of 
which 41 (42.2 per cent) resulted from some type of 
lung complication. The author believes that many of 
these lung complications were caused by blood clots. 
Dr. Veal explains that in some persons the narrow lower 
part of the femoral or thigh vein may have too few or 
too small tributaries to insure a constant flow of blood 
above the ligated point. In the higher portion, how- 
ever, which is wider and is near the junction with other 
veins, the circulation is generally good. Thus with the 
old low ligation septic or poisonous blood clots may form 
in the lower section of the vein, extend upward to the 
wider portion and be swept into the general circulation.— 
Veal, J. R.: J. Am. M. Ass., 1940, 114: 1616. 
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CONGENITAL ABNORMALITIES OF THE EXTERNAL EAR 
By H. O. Foucar, B.A., M.D. 
Chief of Surgery, St. Joseph’s Hospital, London, Ont. 


FARS, by virtue of their position, are hard 
to camouflage. In this respect women have 
an advantage for they may hide a defect which 
would be obvious in a man. Because of this 
prominence, defects in the ears are noticeable 
and may cause mental distress to the patient. 
To obtain a proper perspective, a classification 
of congenital abnormalities of the ear is given. 


1. Complete absence of the external auricle and 
meatus with or without development of the inner and 
middle ear. 

2. Absence of the external auricle—complete or 
incomplete. 

3. Ectopic ear. It is usually small, tilted and dis- 
placed downwards and forwards. 

4. Supernumerary tags, usually in front of or below 
the ear or on a line from the tragus to the angle of 
the mouth. 

5. Preauricular sinus. 

6. Prominent ears. 

7. Faun ear or incomplete folding of the helix or 
outer rim of the ear. 

8. Abnormally small ears. 

9. Abnormally large ears. 

10. Asymmetry, one ear being normal and the other 
either larger or smaller. 

11. Large lobule. 

12. Adherent lobule. 


For a better understanding of these abnor- 
malities we must turn to embryology. The ear 
develops around the first pharyngeal cleft. 
During the sixth week of fetal life three 
tubercles grow from the mandibular arch, form- 
ing (1) the tragus; (2) the crus of the helix; 
(3) the helix; and three from the hyoid arch 
to form (4) the lobule; (5) the antitragus and 
(6) the antihelix. During the latter part of the 
second month and the first part of the third, 
they fuse and the pinna assumes its form. Pre- 
auricular sinuses result from faulty fusion of 
these tubercles, usually between the first and 
second. They pass downwards and forwards, 
usually for a short distance only, but may extend 
to the parotid fascia or even to the neck. Gen- 
erally they are inconspicuous but they may be- 
come blocked and infected. Supernumerary 
nodules can easily be explained as well as ab- 
sence or variation in the size of the auricle. 

In the lower mammalian forms ears are 
pointed at the superior posterior angle. With 
regression of the posterior border or helix and 
increased development of the ‘antihelix the pos- 


terior border becomes folded. The tip now ap- 
pears as a tubercle on the turned-in posterior 
margin. This becomes evident in the sixth 
month and is known as Darwin’s tubercle. 
Atavism may explain the so-called faun’s ear. 

The ear consists of a single thin plate of 


yellow fibro-cartilage, covered by skin and con- 


nected to the surrounding parts by extrinsic 
muscles and ligaments and by fibrous tissue. 
This thin plate is normally thrown into folds 
which give form to the external auricle, produc- 
ing the helix or curved edge of the ear and 
the antihelix, a ridge running anterior to and 
roughly parallel with the helix. When this main 
ridge or antihelix is absent the ear is more 
concave and smooth and stands away from the 
side of the head, producing prominent ears 
which may be at right angles instead of lying 
parallel with the head. 

It is not my intention to discuss the more 
serious conditions such as total absence, because 
this is extremely rare and involves complicated 
plastic surgery. Supernumerary tags, consisting 
of skin, fibrous tissue and possibly of cartilage 
are readily removed. Asymmetry is not the 
serious defect that some would think because 
both ears are not seen at the same time for 
comparison, except in a direct antero-posterior 
view when they are seen only on edge. If any- 
thing is necessary, the larger one may be cut 
down to fit the smaller. Large lobules may be 
diminished by excision. Adherent lobules may 
be liberated, but, after all, this is a minor defect 
which ean seareely be considered a real de- 
formity. 

Prominent ears, however, are probably the 
commonest abnormality. In many instances, 
they cause great embarrassment which is often 
endured in silence because neither the patient 
nor his attending physician realizes that this is 
one of the easiest defects to correct. Since 
business competition is keen, personal appear- 
ance is often a deciding factor between success 
and failure. As indicated above, the underlying 
pathological lesion is failure of the cartilage to 
bend backwards. It retains a smooth contour 
and holds the ear out from the head at varying 
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angles, The tip often droops downwards and 
forwards. The remedy consists of bending the 


cartilage to form an antihelix and thus allowing 
the ear to lie parallel with the head. Because 
of the normal resiliency of the cartilage mere 
bending is rarely sufficient. It must be cut sa 
that it will retain its new position. Retentive 
apparatus such as adhesive, bandaging or a 
night cap has been used. It is possible that this 
is of some value because in certain cases, with 
the growth from infancy to adult life, the 
cartilage may change its form, lessening the 
defect even without any conscious effort at cor- 
rection. In more marked eases, an operation will 
be required. 


OPERATIVE PROCEDURE 


In older co-operative children and in adults, 
local infiltration with a solution of 2 per cent 
procaine with adrenalin is sufficient. The in- 
jection is made posteriorly in the field of opera- 
tion. This abolishes all except the minimal dis- 
comfort noticed as the knife cuts through to the 
anterior surface of the cartilage. 

The solution may be injected anteriorly also 
if desired but this may obscure the fold in the 
eartilage. Field block can be used but is not 
necessary. In younger children a general anes- 
thetie will be required. 

Several surgical procedures have been de- 
scribed. 

1. Elliptical excision of the skin only on the 
back of the ear and closure with interrupted 
skin sutures may be used, but the resiliency of 
the cartilage is likely to stretch the overlying 
skin, resulting in a recurrence. 

2. Elliptical excision of the skin and of the 
cartilage which is then folded back does not 
reconstruct the antihelix well. 

3. After elliptical excision of the skin, a curved 
V-shaped groove is cut on the posterior surface 
of the cartilage and the cartilage is then folded 
back and held in place by interrupted stitches 


The ideal of medicine is the prevention rather than 
the cure of disease, and for this end the detection of the 
earliest stages, and better of the disposing causes of 
diseases, is essential. Timely warning about diet, ex- 
ercise and manner of life may do much to prevent 
disease from getting a firm seat on a man’s back. . . 
—Aspects of Age, Life and Disease, Sir H. Rolleston, 
1928, p. 14. 


in the perichondrium and the skin incision 
closed. 

4. After carefully determining where the anti- 
helix should be, an incision is made through the 
cartilage from behind in a curved direction, 
being careful not to perforate the skin anteriorly. 
The cartilage can now be buckled back and held 
in a slightly over-corrected position by inter- 
rupted catgut sutures, all being placed in posi- 
tion before any are tied. This incision must 
extend high enough, otherwise the top of the 
ear will still be prominent. It must be carefully 
placed and long enough so that the bend will 





Fig. 1 Fig. 2 
Fig. 1—Prominent ears. Before correction 
Fig. 2.—Ditto. After correction. 


reconstruct the antihelix but not so long that 
it interferes with support. The actual removal 
of the excess skin may be left to this stage when 


the incision is closed and the ears bandaged close 
to the head. 


The last procedure is simplest and has been 
satisfactory. The results are seen in Figs. 1 and 
2. This patient, a professional man, had become 
morbidly self-conscious to such an extent that 
he could not comfortably engage in conversation 
because he was certain that the other person 
was scrutinizing his ears, After correction there 
was a complete change in his personality. 


It must always seem strange that so long a time 
should have elapsed before the circulation of the blood 
and general physiology of the heart were understood. 
Even after Harvey’s discovery but little knowledge of 
actual disease of the heart was acquired for nearly a 
century. In fact, one might say that knowledge of dis- 
eases of the heart hardly became a practical matter till 
auscultation and percussion came into general use in the 
early part of the nineteenth century.—Growth of our 
Knowledge of Heart Disease, R. O. Moon, 1927, p. vii. 
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A TECHNIQUE FOR PNEUMO-ENCEPHALOGRAPHY 
By H. H. HepBpurN 
Edmonton, Alta. 


HILE electro-encephalography may, in fu- 
ture, be more extensively used in the 
diagnosis and localization of organic intracranial 
lesions it ean never completely supplant pneumo- 
encephalography. 

On account of the relative discomforts of the 
two procedures electro-encephalography wil! un- 
doubtedly be the choice of the next generation, 
but for the present the costs of installation and 
maintenance, including technical operators, put 
it beyond the reach of many who must necessari- 
ly eontinue to rely upon pneumo-encephalo- 
graphy. This latter method will probably always 
have a place in the management of traumatic 
head eases. The therapeutic use of subarachnoid 
insufflation of gas can never be replaced by 
electricity. It has been my experience that gas 
insufflation is rarely, if ever, of any therapeutic 
value in the treatment of epilepsy in adults, but 
rarely, if ever, without value in children. I be- 
lieve these reasons justify putting on record a 
technique that we have developed at the Uni- 
versity of Alberta Hospital, which reduces the 
dangers and discomforts of the procedure to a 
minimum, 

This technique has been used on patients 
ranging from six months to sixty-five years of 
age without a death and without any serious 
complication. "With some infants, where it is 
difficult to secure two satisfactory punctures, we 
still find it necessary to use the fractional 
syringe method by one cisternal or lumbar punce- 
ture, but for all adults and most children the 
double puncture, closed circuit, gravity method 
with sustained pressure can be used. Since 
adopting the sustained pressure addition I have 
abandoned the use of the cisternal and lumbar 
combination except in special cases. I now use 
two lumbar punctures as a routine. 

After experimenting with various combina- 
tions of pre-operative medication, anesthetics, 
and postures we have adopted the following 
routine. Infants and children are given a basal 
anesthetic of avertin per rectum. The dosage is 
ealeulated from the formula: 110 mg. per kilo 
of body weight. Procaine, 1 per cent, is used 
for local anesthesia. If the child is still too 


active this is supplemented by an inhalation 





anesthetic of nitrous oxide and oxygen. When 
the time element is not important it is probably 
better to postpone the operation and proceed on 
another day with a larger dose of avertin. An 
average male adult is given hypodermically 
1/200 gr. of hyoscine hydrobromide two hours, 
and again one hour before operation. An 
average male is then given 14 gr. of morphine 
sulphate half an hour before operation. A small 
male, or a female, is given the same amount of 
hyoscine, but the morphine is reduced to one- 
sixth of a grain. When possible it is advisable 
to determine beforehand the individual reaction 
to morphine, and, if necessary, modify the 
dosage accordingly. Procaine, 1 per cent, is used 
as a local anesthetic for the lumbar punctures. 

Small children are held in a sitting position 
with the legs hanging over the side of an operat- 
ing table. One assistant holds the head in an 
upright position and a second holds the arms or 
shoulders, the operator working from the other 
side of the table. Adults and children over five 
years of age are strapped in a specially con- 
structed chair with an open back. Provided the 
sitting posture is slowly effected no syncope re- 
sults and blood pressure controls are no longer 
deemed necessary. A nurse records the rate and 
character of the pulse before the punctures are 
done and reports any material changes during 
the subsequent operation. 

Occasionally, syncope or an_ epileptiform 
seizure may occur after spinal punctures have 
been made. It is not now considered necessary 
to discontinue the operation on account of an 
epileptiform seizure. Proceedings may be sus- 
pended and the head lowered while the syncope 
passes off. Coramine may be administered if the 
pulse remains weak. 

Standard No. 19 spinal needles are used for 
adults and short No. 20 needles for children. 
One needle is introduced below the fifth lumbar 
spine and one below the third. If desired each 
needle may be placed one space higher up. Per- 
fectly placed punctures are necessary, especially 
with the higher needle, in order to prevent sub- 
dural injection of the gas. The apparatus 
should not be attached while there is any doubt 
about the correctness of the punctures. Filtered 
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oxygen is the gas now used. The description of 
the apparatus sounds rather complicated, but, as 


the accompanying photographs show, it is really 
quite simple. 





Fig. 2 


The unsterile portion of the apparatus consists of 
an oxygen tank and a mercury manometer. The steri- 
lized bundle contains a pyrex glass cylinder, 3.5 em. in 
diameter and approximately 30 em. in length, with a 
capacity of at least 250 ¢.c. Graduated markings of 25 
e.c. are made from below upwards. Each end of the 
cylinder is drawn to a tube of 0.5 cm. diameter. To the 
upper end of the glass cylinder is attached 30 em. of 
rubber tubing of 0.5 em. diameter, which, in turn, is 
attached to a glass Y bearing two additional 15 em. 
lengths of rubber tubing fitted with metal ends, one of 
which will be attached to the upper spinal needle and the 
other to the unsterile connection of the mercury mano- 
meter. Fifty em. of rubber tubing is attached to the 
lower end of the cylinder, with a metal end to fit 


the lower spinal needle. A 30 em. rubber tube with the 
necessary connecting ends is provided to attach the mano- 
meter to the upper spinal needle for registration of the 
initial pressure. Another 15 em. rubber tube carries a 
50 ¢.c. glass syringe and a hypodermic needle for main- 
tenance of the constant pressure; an additional 40 cm. 
of rubber tubing is provided to connect the glass 
cylinder to the filter bottle. This tube has inserted in it 
a 5 em. length of glass tubing, lightly filled with gauze, 
to filter the oxygen coming from the filter bottle. Still 
another 40 cm. of rubber tubing connects the filter bottle 
with the unsterile tube from the oxygen tank. The filter 
bottle is a sixteen-ounce glass bottle with a wide mouth 
to accommodate a rubber stopper with two-way stop- 
cocks, taken from an ordinary aspirating bottle. The 
glass ware and rubber tubing are sterilized in a bundle 
in the autoclave. 


While the patient is becoming adjusted to the 
sitting posture the glass cylinder is filled with 
oxygen, which is permitted to bubble from the 
tank through the filter bottle which is half filled 
with sterile water, passing from the bottle 
through the dry filter to the lower end of the 
glass cylinder, and expelling the contained air 
from the tube at the upper end of the glass 
cylinder. The oxygen is allowed to flow twice as 
long as it has been found necessary to empty 
the cylinder of water. Even then all the air may 
not be expelled, but this is found preferable to 
working with the moisture locks that oceur in 
the tubes if the cylinder be first filled with 
water. When it is estimated that the glass 
cylinder has been filled with oxygen the oxygen 
tank is turned off, and the tube at each end of 
the cylinder closed by a clamp to prevent escape 
of the oxygen. For this purpose I use a pair of 
Crile clamps. The operator then takes his place 
seated on a low stool behind the patient. The 
spinal needles are introduced and the initial 
cerebrospinal fluid pressure registered by attach- 
ing the upper needle to a mercury manometer. 
When this has been done the connection is re- 
moved and the stilette replaced in the spinal 
needle. 


The glass eylinder with the attached rubber 
tubing is placed on the sterile gown on the 
operator’s lap. The lower end tube is attached 
to the lower spinal needle. One limb of the 
tube from the glass Y at the upper end is at- 
tached to the mereury manometer. The clamp is 
then taken from the lower tube, permitting 
cerebrospinal fluid to escape into the glass 
eylinder, This clamp is placed on the rubber 
tube from the glass Y which is soon to be at- 
tached to the upper spinal needle. The second 
clamp is then removed from the common tube 
attaching the upper end of the cylinder to the 
vlass Y. This places the manometer in cireuit 
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and the mercury rises from zero. When the 
mereury has reached the level of the initial 
pressure the tube on the other limb of the Y is 
attached to the upper spinal needle and the 
clamp removed from it. By this time the 
pressure in the cylinder is greater than the 
pressure in the arachnoid space and oxygen is 
immediately foreed by way of the upper needle 
iato the arachnoid space, thus preventing a back 
flow of cerebrospinal fiuid from the upper needle. 

It is important that this sequence be followed. 
The mereury will drop as soon as the oxygen 
begins to enter, but thereafter the replacement 
is effected by gravity as long as the lower needle 
does not become blocked, or dislodged by move- 
ments of the patient. By placing the glass Y to 
the ear the operator can recognize that the ap- 
paratus is functioning properly. A continuous 
buzz should be audible, like the sound of a fly 
in a bottle, but it is frequently intermittent. 
The more intermittent it is, the more the pressure 
fluctuates and the more headache the patient has. 

If the sound ceases while the mercury con- 
tinues to rise the upper needle is obstructed; if 
the sound ceases while the mercury falls the 
lower needle is obstructed and fluid will soon 
appear in the glass Y from the upper needle, un- 
less the tubes be promptly. clamped and the 
needles tested to discover and relieve the ob- 
struction, after which the operation may be 
resumed. When a complete drainage has been 
effected the sound will cease and gas bubbles will 
escape from the lower needle and can be seen 
coming up through the cerebrospinal fluid in the 
cylinder. If the lower needle is functioning, 
with fluid rising in the cylinder, and the mer- 
cury refuses to rise there is a leak in the circuit, 
a loose connection, or a split in one of the rubber 
tubes. The manometer is thus a safeguard 
against drainage without proper oxygen replace- 
ment. 

The next and very important step is the main- 
tenance of a constant pressure, which is seldom 
achieved by simple gravity replacement. With 
the apparatus described the pressure may be 
maintained at any desired level by the gradual 
introduction of additional gas into the circuit. 
A 50 ¢.e. sterile glass syringe is used attached to 
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a short rubber tube with a hypodermic needle 
at the end. Oxygen is drawn into the syringe 
from the filter bottle before the needle has been 
attached. The hypodermic needle is then in- 
serted obliquely into the rubber tube that leads 
from the glass Y to the upper spinal needle, and 
the oxygen injected slowly, to prevent exacerba- 
tion of headache. 

In the position described the initial cerebro- 
spinal fluid pressure of the average patient with 
normal pressure is about 44 mm. of mercury. 
Very little headache, nausea, or shock develops 
before the pressure has fallen below 30 mm. of 
mereury. Occasionally there may be little vaso- 
motor reaction and the pressure may not fall 
below that level. In such eases no additional 
oxygen need be injected. It is my custom to 
start the injection as soon as the pressure: has 
fallen to 30 mm. of mercury, or even sooner if 
the patient complains of severe headache, or be- 
gins to show undue pallor or sweating, or if the 
oscillations in the mereury herald the approach 
of nausea. With the maintenance of a constant 
pressure sweating and nausea rarely ever occur 
and headache is greatly reduced. The quantity 
of additional oxygen injected into the circuit 
varies from 10 to 50 ¢.c. When over 30 ¢.c. are 
required one should look for a leak in the circuit. 

I discontinue the operation when 125 c.c. of 
cerebrospinal fluid have entered the cylinder, 
unless bubbles from the lower needle have 
already shown that a lesser quantity of cerebro- 
spinal fluid is available. No manipulation of the 
head is done unless for therapeutic purposes. 

When the operation has been completed the 
patient is lowered slowly to the supine position 
with two pillows under the head, and taken to 
the x-ray room. Stereoscopic pairs of films are 
taken, first with the brow up, next with the 
occiput up, then with the side on which the 
lesion is suspected uppermost, and, finally, with 
the other side up. If a supra-cortical lesion is 
suspected antero-posterior and lateral films are 
taken in the sitting position at this time. Other- 
wise this is done only after twenty-four hours, 
to check the rate of escape and absorption of the 
oxygen. The patient is kept in bed from one to 
three days and in hospital at least four days. 
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THE TWO FRACTURES OF THE NECK OF THE FEMUR 
By JOHN HAro.p Coucn, M.A., F.R.C.S. 


Department of Surgery, University of Toronto 


HERE are two distinct fractures of the neck 

of femur. They occur in patients of quite 
different age groups, result from different causes, 
have different mechanics of production, require 
different treatment, and have a different prog- 
nosis. A classification which includes more than 
two groups is academic rather than useful. The 
only feature in common is that they happen to 
occur in the same general region of the body. 


Unfortunately, because of their propinquity, 
they are sometimes confused in the minds of 
students and doctors. 

By presenting these two similar and yet dis- 
similar fractures side by side it is hoped that 
the essential differences in pathology, anatomy 
and mechanics will be rendered easy of apprecia- 
tion. The necessary difference of treatment and 
prognosis will then follow logically. 


SUBCAPITAL FRACTURE OF NECK OF FEMUR 


TYPICAL SOEPACTION 
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INTERTROCHANTERIC FRACTURE OF NECK OF FEMUR 


Cc. 


Subcapital Fracture 


The more common of the two fractures in the 
neck of the femur is that which goes through 
close to the head. It is well called ‘‘subcapital’’ 
or ‘‘intra-capsular’’. Its location may deprive 
the head of its blood supply from the capsule. 


AGE 


This fracture is found in elderly people and 
is produced by a fall, as when an old lady slips 
on the ice and crashes heavily to the ground. 


CAUSE 


A direct blow on the great trochanter drives 
it inward, snapping the neck and often driving 
the cortex of the neck into the cancellous bone 
of the head, producing impaction. The differ- 
ence of opinion which exists among authorities 
as to the advisability of breaking down impac- 
tion compels us to conclude that something may 
be said for both sides. In very old people, where 


vy 
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Intertrochanteric Fracture 


This less common fracture occurs well out at 
the base of the neck near the trochanter and 
runs into the shaft below the lesser trochanter. 
In most cases a small third fragment carrying 
the lesser trochanter is pulled or split off. 


AGE 


Younger and stronger people are the victims 
of this fracture as well as old people. A fall 
or a mix-up with machinery or a motor car 
may be responsible. 


CAUSE 


A smashing blow shatters the upper end of 
the femur. There is also an associated factor 
of muscle-pull responsible in part for the site of 
the fracture and for the shortening. Impaction 
never occurs. All fragments are free and loose. 
The small, third fragment carrying the lesser 
trochanter is important. It lies free in the 
muscle but is fastened by strong ligaments to 
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position is reasonably good, impaction may often 
be left undisturbed. 


DIAGNOSIS 


Signs and symptoms are so typical that it is 
often possible to diagnose fractured neck of the 
femur from across the road. Loss of function 
is complete, so the patient lies on the ground. 
Shortening occurs as result of the pull of the 
powerful thigh muscles, and gravity rolls the foot 
outward so that the foot lies flat on its outer side. 

Very rarely, a patient with strong impaction 
may stand and walk for a short time but x-ray 
clinches the diagnosis in all eases. 


REDUCTION 


The external rotation is easily corrected by 
rotating the leg internally, using the foot as a 
lever, or even using the leg, knee, flexed, as a 
stronger lever. If it seems desirable to break 
down impaction, this may be done by flexing 
the hip and knee and lifting, so that the weight 
of the patient’s body pulls the head off the neck. 

Apposition of the fractured surfaces is ob- 
tained by internal rotation and by lifting the 
trochanter forward from behind. It is main- 
tained by powerful abduction of the thigh. 

The top line of Fig. 1 makes clear the 
mechanics underlying the treatment of sub- 
capital fracture by this means. The femur is 
a long lever with a fixed fulerum, namely, the 
femoro-pelvie ligaments. If the lower end of 
the femur is swung out, the upper end or neck 
must swing in on the are of a smaller circle. 
Abduction then jams the broken surfaces tightly 
together. 

In most eases disimpaction is advisable, to 
obtain correct anatomical reduction. But in 
cases where impaction is considered desirable, 
the same manceuvre and the same abduction 
plaster are used. By this means the raw sur- 
faces are kept jammed tightly together and the 
impaction is maintained. Very close apposition 
is thus ensured and favours union. If such 
precaution were not taken the natural softening 
of the bone consequent upon the healing process 
would result in the impaction slipping apart 
after 2 or 3 weeks. 


FIXATION 


A Whitman hip spica retains the leg in the 
required position once reduction has been ac- 
complished. This abduction spica is a useful 
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the pelvis. The shaft, however, is torn from 
this third fragment, and, therefore, has lost its 
ligamentous attachment to the pelvis. 


DIAGNOSIS 


Clinical signs and symptoms are just the same 
in intertrochanteric fracture as in subcapital 
eases. The observer can tell at a glance that 
fracture of neck of femur has occurred, but 
eannot tell which of the two types it is. 

In this ease impaction never occurs, so that 
the patient can never stand or walk. X-ray 
confirms at once not only that the leg is broken 
but also which of the two kinds of fracture is 
present. 


REDUCTION 


The external rotation is corrected by twisting 
the foot or leg internally. 

Apposition of the large fractured surfaces is 
obtained by manipulation and by traction. The 
bottom line of Fig. 1 makes clear that abduc- 
tion, which is so efficient in subeapital fractures, 
is worse than useless in this case. The femur 
is still a long lever, but the fulerum is gone. 
The third fragment with its fixed point is still 
fastened to the pelvis strongly enough, but the 
shaft is not fastened to the fragment. There- 
fore, when the end of femur is swung out the 
upper end and the entire shaft move freely, 
sliding into worse position than before. When 
Archimedes, the Syracusan geometrician, said: 
‘‘Give me a place to rest my fulerum and I ean 
shift the world’’, he might have added, ‘‘but if 
my fulerum be not solid, I can shift nothing’’. 
This absence of fulerum is exactly the state of 
affairs in intertrochanteric fractures of the neck 
of the femur. Therefore, the lever (femur), is 
useless and cannot be used as such. 

Traction by means of Kirschner wire through 
the femur just above the condyles is the best 
possible means of reducing this fracture. Ad- 
hesive traction by the old fashioned Buck’s 
extension is also good, but lacks some of the 
advantages of the wire. A steady pull over- 
comes shortening due to muscle-pull, and as the 
femur comes down into correct position the 
fragments drift into good co-aptation. 


FIxATION 


The skeletal traction by means of which re- 
duction has been accomplished is also the best 
means of holding the fragments in good position. 
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means of handling such a problem. It permits 
free turning of the patient in order to avoid 
pneumonia, and is generally very satisfactory. 
Some disadvantages, however, are inevitably as- 
sociated with its use. It is difficult to apply and 
heavy to turn. Some old people who are in- 
continent may soil the cast, and pressure sores 
over the sacrum are sometimes seen. When the 
plaster is removed at the end of 12 weeks con- 
siderable stiffness of the knee and hip will have 
to be overcome by active and passive movement, 
or by prolonged physiotherapy. 


SmitH PETERSON NAIL 

The recent wave of popularity which has 
earried the Smith Peterson nail into small hos- 
pitals in all parts of the country demands men- 
tion. This nail is simply a good form of internal 
splint. It is a modification of the Langenbeck 
nail of 1850. It will be seen, then, that, con- 
trary to popular belief, the principle is almost 
90 years old. 

The present three-flanged Smith Peterson nail 
is better than its predecessors in that it provides 
a large contact surface for gripping bone with 
small bulk, so that very little damage and 
necrosis of bone trabecule result. It holds frag- 
ments rigidly so that the percentage of cases in 
which union occurs has been increased. The 
technical difficulties associated with its accurate 
introduction are such as to place it beyond the 
scope of those who see only occasional cases and 
who may not have at hand the necessary facili- 
ties for its application. Any good cabinet-maker 
should be able to place a dowel where he wants 
it. There are, however, a certain number of 
eases in which the nail must later be removed 
because it has missed its mark or because reduc- 
tion has been imperfect, or because it has slipped. 


PROGNOSIS 


Fifty years ago fractures of the neck of the 
femur were a neglected heap of waste. The 
results were so bad that no one could work up 
much enthusiasm for their care. Royal Whit- 
man attacked the problem presented by frac- 
tured neck of the femur and put the treatment 
on a sound basis. Accurate reduction and fixa- 
tion in Whitman abduction spica, as described, 
became the standard method of treatment. 

Union occurred in about 50 per cent of cases, 
so that while still a serious condition, it was 


In addition to this the wire has other ad- 
vantages. It is amazingly comfortable and per- 
mits the patients to move about with considerable 
freedom. They can roll from side to side and 
sit up. The leg is also accessible for bathing 
and physiotherapy. Indeed, the wire seems to 
have almost no disadvantage. The knee-joint 
itself can be moved freely from the very start 
so that when the apparatus is removed the pa- 
tient suffers very little disability and requires 
a minimum of physiotherapy and a minimum of 
time for rehabilitation. 


SMITH PETERSON NAIL 

There is really very little reason for using 
the Smith Peterson nail in intertrochanteric 
fractures of the neck of the femur. Reduction 
by traction is perfect. The patient is able to 
move about the bed almost as freely as those in 
whose cases the Smith Peterson nail is used, so 
the danger of pneumonia in both types of treat- 
ment is about equal. 

Further, these fractures do not lend them- 
selves so well to nailing. The cortex along the 
outer face of the great trochanter and shaft is 
so thin that it will not hold the nail. Various 
flanges have been devised to fasten the head of 
the nail to the shaft. These, however, may 
actually hold the fragments apart if any absorp- 
tion at the fracture line occurs and so impair 
the chances of union. 

The third fragment carrying the lesser tro- 
chanter and its muscle attachment cannot be 
given any consideration if the nail is used. The 
shaft moves about as the patient moves in bed, 
when it would be better if it were held firmly 
at rest in contact, not only with the neck and 
head but also with the third fragment. 

Finally, since just as good union in just as 


good a position occurs with traction, why use a 
nail? 


PROGNOSIS 


The outlook in intertrochanterie fracture is 
good. Nearly all unite promptly and well. The 
comminution which is usually present makes 
sure of broad fracture surfaces to take part in 
the process of union. Since the fracture line 
goes through at the base of the neck near the 
shaft the capsule is not ripped up from the 
neck, and so the blood supply to the proximal 
small fragment consisting of the head and neck 
remains good. 

The aseptic necrosis of the head which occurs 








34 THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


not nearly so hopeless as it had been prior to 
this time. 

As far as life itself was concerned, this frac- 
ture, occurring in old people, still remained a 
real problem. It has been stated that about 
33 per cent of these patients died as a result of 
pneumonia or similar complication in spite of 
the best efforts of nurses directed toward turn- 
ing them and keeping them moving. The 
Smith Peterson nail has improved the prog- 
nosis in both respects. First, the number in 
which union occurs has been increased to 75 
per cent. Some still remain which are not 
eured, and further operations are necessary to 
remove the nail or to carry out other pro- 
cedures. Secondly, the freedom of movement 
has decreased the deaths. If these old people 
are pinned promptly they can roll over, sit up, 
move about the bed, and the chances of pneu- 
monia are lessened. 
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sometimes in sub-capital fractures, and which is 
responsible for non-union, is never seen. 

As for the life of the patient the outlook is 
also good. Skeletal traction by means of 
Kirschner wire is so efficient that patients soon 
learn to move about freely and with comfort. 
They can sit up, turn over, and so protect them- 
selves from the ever present menace of pneu- 
monia. If they slide down or up in bed traction 
is maintained, because the weights and pulleys 
keep pace with their movements. 

Local care of the leg is also facilitated, for 
the wire leaves it free for nurses to bathe or 
massage. A hinged knee-piece with a rope at- 
tached to the foot and run up over a pulley 
to the patient’s hand permits a wide range of 
movement at the knee, and incidentally gives 
fairly active daily exercise to elderly patients. 


GALL-BLADDER SURGERY* 


By Fraser B. Gurp 


Montreal 


T will be evident to my listeners that any at- 

tempt to discuss adequately the subject of 
gall-bladder surgery in a twenty minute address 
is impossible. At the same time it is believed 
that the topic is so important that certain 
memoranda regarding the subject should prop- 
erly be included in the program of our As- 
sociation. 


If, perhaps, fracture of the neck of the femur 
be excluded no subject has occupied writers on 
surgical subjects during the past six years more 
than that which constitutes my title today. 
Eliason and North? have recently made the state- 
ment that, whereas 60 per cent of all complaints 
made to the physician are referred to the diges- 
tive apparatus, biliary tract disease is the most 
frequent single cause of indigestion. As they 
state, this fact may be expressed differently by 
saying that 15 per cent of the population of the 
United States (and I doubt not the same applies 
to Canada) suffer from biliary tract disease, and 
that this figure is doubled among those over 
forty-five years of age. 


* Read at the Seventieth Annual Meeting of the 
Canadian Medical Association, Section of Surgery, 
Montreal, June 22, 1939. 


From the Montreal General Hospital. 


Prior to the employment of cholecystography 
(1924) the diagnosis of gall-bladder disease and 
associated illnesses were necessarily based upon 
history and examination of the patient alone. 
Since the advent of visualization of the gall- 
bladder there has, perhaps, been a tendency in 
certain districts to operate and remove gall- 
bladders on radiological evidence alone. It is 
not my intention to dilate upon this aspect of 
the problem except to state that, as is the case 
with many other laboratory examinations, unless 
the radiological evidence supports the clinical 
diagnosis operation upon the biliary tract should 
not be attempted. A carefully considered ex- 
position of the subject of non-caleulous chole- 
cystitis has been given in a recent article by 
Warren Cole.” 

Our analysis of over 400 consecutive cases of 
biliary tract disease operated upon at the Mon- 
treal General Hospital has, inter alia, supported 
the statement recently made by Eliason and 
North! that there is but one answer to the in- 
surance companies’ vital statistics showing the 
mortality from this condition to be as high as 
it was twenty-four years ago, and that is, delay 
in proper surgical treatment while unjustified 
medical treatment has been continued. Eliason 
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and his associate state ‘‘Medical treatment is 
rarely, if ever, justified for symptom-producing 
ealeuli, with or without complications. Sur- 
gery practised early in the disease and early in 
the acute attack has produced a remarkable 
reduction in morbidity and mortality.’’ 


Most of the controversy on the subject of 
gall-bladder surgery in recent years has been 
carried on regarding the treatment of ‘‘acute 
cholecystitis’’. This matter was probably 
brought to a head chiefly by the statement in 
1933 by Stone and Owings,’ that the condition 
of acute cholecystitis is comparable to that of 
acute appendicitis or perforated ulcer, and that 
patients who are going to become worse with 
delay require prompt operation, while those in 
whom the symptoms subside do just as well 
with early surgical treatment. 

One of the major difficulties in coming to a 
decision as to the advisability or otherwise of 
immediate interference in the case of acute 
cholecystitis is that it is not clear in the mind 
of anyone just what is meant by the clinical 
diagnosis of ‘‘acute cholecystitis’. Unfor- 
tunately, in so far as settlement of this problem 
is concerned, the severity of clinical symptoms 
does not parallel that of the pathological 
changes in the gall-bladder, bile ducts and liver, 
to say nothing of the pancreas. In consequence, 
it is difficult to prepare an adequate statement 
of the situation even from one’s own eases, and 
much more difficult to evaluate the data 
brought forward by other surgeons. 


It is, moreover, unfortunately true that in 
hospital practice it is unusual for surgeons to 
see cases that might be operated upon im- 
mediately or early during the course of an 
acute attack, since most patients have been ill 
for from one to three or more days prior to 
their admission to hospital, or prior to surgical 
consultation being requested. In this connec- 
tion I feel sure that the majority of surgeons 
would have no hesitation whatever in operat- 
ing upon cases which appeared to be acute 
disease of the gall-bladder, without attempting 
to decide whether the condition were one of 
gangrene, incipient or with perforation, em- 
pyema of the gall-bladder, obstruction of the 
common duct or hydrops of the gall-bladder, 
were such cases seen during the first few 
hours of the attack, before cedema of the peri- 
cholecystie and the pericholedochal tissues has 
obscured the operative field, and before damage 


to the liver has jeopardized the integrity of 
that organ. 


In my opinion one of the wisest contributions 
to the discussion regarding the diagnosis and 
management of acute cholecystitis is that of 
Roscoe R. Graham,‘ of Toronto. In this pub- 
lication he draws attention to the fact that 
jaundice and fever with no palpably enlarged 
gall-bladder indicate acute cholangitis, and 
that this diagnosis having been arrived at 
urgent drainage of the biliary system by the 
most simple and atraumatic procedure is in- 
dicated. Although, in general, Graham’s article 
states that at the Toronto General Hospital an 
attempt is made to defer operation in a ease 
of acute cholecystitis, he points out that not 
infrequently this procedure cannot safely be 
persisted in. He states that of 6 cases operated 
upon immediately or soon after admission one 
died. In 62 cases in which operation was de- 
layed for an average of 12 days, there were but 
3 deaths. It is significant that all three deaths 
occurred in cases in which cholecystostomy 
only was performed. 


Over a period of years I have been asked by 
a succession of resident house officers why I 
look upon each individual ease of biliary tract 
disease subjected to operation as a serious 
problem. My answer has been that in the first 
place only a comparatively small number of 
cases present an anatomical state of affairs 
which agrees with the description made in the 
textbook of anatomy. In other words, it would 
seem that not more than approximately 30 per 
cent of persons have what might be described 
as a normal anatomical arrangement of the bile 
ducts and blood vessels. In consequence it is 
absolutely essential in each individual case that 
adequate exploration of the field of operation 
should be possible, so that eareful unhurried 
dissection of the tissues about the cystic and 
common ducts may be earried out in such a 
way that what are called abnormalities may be 
recognized before damage is done to important 
structures. In the presence of edema and 
plastic exudate such exact dissection is im- 
possible. 

In March, 1938, James MeKenty,° of Winni- 
peg, published an article in our own Journal in 
which after a careful study he makes a plea for 
early interference, that is, if possible within 48 
hours from the onset of the acute attack. He 
states, ‘‘From my study of the literature I be- 
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lieve that the highest mortality results from 
operation done during the stage of complica- 
tions before complete subsidence of all clinical 
symptoms’’. This attitude, I believe, is correct. 
In my own experience I know that I have lost 
patients because I waited for the early acute 
symptoms to subside, but not sufficiently long 
to permit subsidence of cedema to such an ex- 
tent that easy operation was made possible. 

Judd and Phillips® noted that in their cases 
of acute cholecystitis gangrene and perforation 
occurred in over 13 per cent. They expressed 
the opinion that early interference is advisable, 
with the reservation that in certain cases it is 
wiser to postpone operation. Although Judd 
and Phillips are frequently quoted as being 
strong advocates of immediate intervention it 
is worthy of note that, as pointed out by Henry 
Cave,’ in only 14 out of a total of 508 cases of 
acute cholecystitis was operation performed as 
an emergency measure. In Cave’s own cases 
(300) the group (59) submitted to immediate 
operation gave a mortality rate of 20 per cent, 
whereas in the remaining group the rate was 5 
per cent. 


A recent article by Charles Gordon Heyd® 
and his associates, Carter and Hotz, in my 
opinion constitutes one of the most informative 
and judicial considerations of the subject that 
has appeared in recent times. I shall at this 
point quote from their conclusions. They 
state, inter alia, ‘‘Cholecystostomy, regardless 
of reason for choice, apparently carries an 
eventually higher mortality and morbidity. 
The optimum time for surgery on the chronic 
gall-bladder is within two years of the onset of 
definite active symptoms, regardless of the 
chronological age of the patient. Severe chole- 
cystitis as well as perforated cholecystitis is 
more frequent than is generally believed. 
Acute cholecystitis upon a chronic lesion 
definitely increases the operative risk.’’ As the 
result of a careful analysis of a large number 
of cases (5,200) they make the following 
statement. ‘‘The lowest mortality and mor- 
bidity in acute cholecystitis is found in those 
patients operated on within four days of the 
onset of their present illness and after a period 
of six to twenty-four hours of hospitalization, 
long enough to prepare them properly.’’ I am 


of the opinion that, even though one hold the 
view that immediate operation in the case of 
acute cholecystitis is 


indicated, and even 


though the case presents itself sufficiently early 
in the course of the disease to make such inter- 
ference possible, time should always be taken 
to attempt to correct the chemical imbalance, 
with special reference to chlorides, water, and 
glucose. It must, also, always be kept in mind 
in connection with the last mentioned sub- 
stance that either outspoken diabetes or at least 
disturbance of sugar metabolism is present in a 
very large proportion of all cases of biliary 
tract disease ;® in consequence insulin should 
always be added to all intravenous administra- 
tions of dextrose and, as a rule, the assistance 
of the department of metabolism procured. 
The frequent presence, also, of myocardial de- 
generation must be borne in mind. 

If immediate operation be carried out, that is 
before cedema has obscured the ductal and vascu- 
lar tissues, an ideal operation is possible, includ- 
ing, if deemed advisable, exploration of the 
common and hepatie ducts. 


If the patient is not seen within thirty-six or 
forty-eight hours of the onset of the acute clini- 
cal manifestations of gall-bladder disease, ob- 
servation for a longer period, 2.e., from twelve 
hours to many days, is indicated. During this 
period patients are kept morphinized (fluids and 
other food stuffs are withheld by mouth), 
Wangensteen’s decompression is employed and 
intravenous administration of salts, sugar and 
water exhibited under the guidance of the blood 
chemical examination. Transfusions are em- 
ployed as may seem indicated. During this 
period such cases must be under very careful 
clinical observation. The hemocellular reaction 
is followed, and, in particular, the abdominal 
examination must be frequently and intelligently 
repeated. 


If operation is deemed necessary for the treat- 
ment of a case of acute cholecystitis at the stage 
in which the gall-bladder is edematous, gan- 
grenous areas have either become established or 
seem imminent, the pericholecystiec structures are 
infected and bathed in pus, with or without 
plastic exudate limiting the extension of the 
process, and the cystic as well as the larger 
ducts are obscured by edema, the problem pre- 
sented is, we believe, one of the most difficult 
in surgical experience. In such eases the tempta- 
tion is to simply drain the gall-bladder and the 
pericholecystic tissues. Such a procedure re- 
quires but a few minutes and in rare eases is 
evidently all that can possibly be carried out. 
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At the same time the results reported from 
numerous clinics would seem to show that there 
is a serious objection to leaving in situ a dis- 
eased gall-bladder which continues to act as a 
focus from which further infection of the ab- 
dominal structures, including the liver, continues 
to spread.’° Perhaps the chief objection to re- 
moval of the gall-bladder in such eases is the 
fact that, although, on the one hand, exploration 
of the common duct under such conditions is 
almost invariably inadvisable, and, on the other 
hand, that it is in just such eases that common 
duct stones are likely to be present, further 
operation for exploration of the common duct 
in the absence of the gall-bladder is, as is well 
known, likely to be an extremely difficult pro- 
cedure and one in which the mortality rate is 
high even in the hands of the most expert 
surgeons. 


Over a period of a number of years the 
author has employed a technique in the ease of 
acute cholecystitis, with or without gangrene but 
in which cedema of gall-bladder wall and the 
periductal tissues has been present, of simply 
pinching off the lower border of the gall-bladder 
with the fingers or a Kelly clamp. In such.-eases 
this is easily accomplished and is not associated 
with any considerable bleeding. The very fact 
of edema makes the removal of the gall-bladder 
from the under surface of the liver a simple 
matter so that the whole procedure occupies but 
a very few minutes. No attempt is usually made 
to ligate the cystic duct nor, as a rule, is there 
sufficient bleeding to make an attempt at liga- 
tion of the cystic artery seem necessary. The 
whole right upper quadrant of the abdomen 
below the liver, including Morrison’s pouch, is 
then firmly packed with large liquid paraffin 
‘“bipped’’ gauze packs in the manner previously 
described by me" in the operative treatment of 
acute gangrenous appendicitis with generalized 
peritonitis. In this way oozing is comparatively 
easily controlled and adequate opportunity for 
the evacuation of purulent or other inflam- 
matory accumulations is afforded. The cystic 
duct together with a small attached portion of 
the gall-bladder is left open and consequently 
constitutes a safety valve through which bile 
may be discharged in the event of obstruction 
of the common duct either being present or 
developing post-operatively. 

It has been my custom in such eases to with- 
draw the packs through the lateral third or half 


of the wound (it might be explained at this 
point that I almost invariably employ the trans- 
verse incision). The packs are left undisturbed 
for a period of 4, 6, 8 to 12 days, depending 
upon both the local condition in the abdomen 
and the general condition of the patient. At 
the end of this time, as recommended in the 
author’s description of a technique for the treat- 
ment of acute perforative appendicitis, the 
patient is again anesthetized, the packs removed, 
the field of operation examined, and the ab- 
dominal wall closed in layers. 


I am of the opinion that in a selected group 
of very severe cases the method may prove life- 
saving. I have not had occasion to re-operate 
on account of common duct obstruction in any 
of the cases previously treated in this way. I 
believe, however, that the small stump of the 
gall-bladder and the presence of the cystic duct 
would permit identification of the common duet 
with relative ease should its exploration be 
required. 

Following the description by William Estes,” 
of Bethlehem, Pa., of a method of partial chole- 
cystectomy in cases of acute gangrenous 
cholecystitis, I have had the opportunity of em- 
ploying this method in six cases. All have been 
eases characterized by marked cedema of the 
gall-bladder wall and about the ducts, in all 
either actual or incipient gangrene was present, 
and. in two pericholecystic abscesses were 
found. One patient died, a man 73 years of age, 
who, 48 hours after operation, suffered a cere- 
bral accident and died 15 hours later. I can 
support the statements made by Estes with 
reference to the simplicity of the procedure 
and the fact that post-operative fistula forma- 
tion does not take place. The operation is easy 
to carry out, and evidently the employment of 
tincture of iodine on the bladder mucosa is all 
that is required to bring about atrophy of this 
structure. Estes refers to the publications of 
James McKenty, of Winnipeg, and others, in- 
eluding Thorek’s technique which is somewhat 
similar. As Estes points out, by combining 
McKenty’s, Ritchie’s and his own eases a total 
of 93 with 2 deaths is obtained, a mortality, 
therefore, of 2.1 per cent in cases of acute gan- 
grenous cholecystitis. It is evident that if sucl 
a rate may be obtained in a disease as serious 
as this the method deserves a more extended 
application. 
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CONCLUSION 


In the treatment of biliary tract disease the 
co-operation of physician, hematologist, bio- 
chemist and surgeon is required. 

The available evidence all supports the point 
of view that operative interference should be 
carried out early in the course of disease of the 
biliary tract before, if possible, complications 
have increased the hazards. 

A plea is offered that surgical consultation be 
requested early in the course of the acute at- 
tack since, on the one hand, early (within 36 to 
48 hours) operative interference is possible with 
comparative ease, and, consequently, with rela- 
tive safety to the patient and, on the other 
hand, delay beyond this period is likely to be 
accompanied by onset of complicating lesions, 
including pericholedochal cdema, cholangitis, 
gangrene and perforation. If the case is not 
seen until complications have been initiated, ex- 
tremely skilful clinical judgment is required in 
the individual ease to decide whether delay is 
indicated or whether surgical interference is 


imperative in order to assist the tissues them- 
selves to control the perilous features of the ease. 
It would appear evident that at this stage of 
the disease no standardized method of treatment 
ean be adopted but that each individual case 
must be considered to be a special problem. 
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MATERNAL MORTALITY* 
By W. G. Cossir 


Toronto 


‘THE problem which is to be discussed in this 

paper is based on the fact that the average 
maternal death rate in Canada during the twelve 
years from 1926 to 1937 has been 5.3 per 1,000 
live births or, in other words, 1,230 women have 
died annually from the results of pregnancy. 
This affords an unenviable comparison with the 
rate obtained in most other civilized countries, 
and, even allowing for the increasing accuracy 
and comprehension of vital statistics, the com- 
parison between past and present gives ground 
for less satisfaction. When the Department of 
Health was established in 1919 a determined 
effort was made by Dr. Helen MacMurchy to 
stimulate a crusade against the high maternal 
mortality rate, and educational campaigns were 
inaugurated by the government and the Cana- 
dian Medical Association. The beneficial results 


* From the Department of Obstetrics and Gynexco- 
logy, the University of Toronto and the Toronto General 
Hospital. 

Read before the Manitoba, Saskatchewan, British 
Columbia and Alberta Medical Associations, September, 
1939. 


which might have been expected have been slow 
to develop, and it has become more and more 
apparent that this end will only be reached when 
the standard of obstetrical practice is raised and 
the public impressed with the value of co- 
operation in aiding and demanding such care. 


The most exhaustive study of the causes and 
prevention of maternal mortality is that which 
was conducted by the New York Academy of 
Medicine in 1933. In this report an effort was 
made to ascribe the responsibility for the mor- 
tality to either the physician or the patient. At 
the outset it was obvious that the accuracy of 
the death certificates in a large number of cases 
was open to question, the error being close to 
20 per cent. As might be expected the incorrect 
diagnoses were most numerous when death was 
due to abortion or septicemia. It was estimated 
that if the care of the woman had been proper 
in all respects two-thirds of the deaths would not 
have occurred. It is highly probable that a simi- 
lar survey in Canada would establish a com- 
parable figure and that the lives of 800 women 
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might be saved each year by better obstetrical 
care. 

The chief causes of death in childbirth are 
puerperal sepsis, the toxemias, and puerperal 
hemorrhage. Abortion is also a major factor in 
contributing to the maternal death rate. The 
rising incidence of abortion, which appears to be 
universal, is probably due to the unstable social 
conditions which have developed since the period 
of the Great War. It seems wrong that deaths 
from abortion and ectopie pregnancy should be 
charged against a rate which suggests the danger 
of childbirth. It has been conservatively esti- 
mated that two-thirds of the deaths from abor- 
tion follow criminal interference, and it is 
therefore unfair that the physician or institution 
taking charge of such a case when either sepsis 
or hemorrhage may have already determined the 
fatal outcome should accept the responsibility 
for these deaths. These figures from the Toronto 
General Hospital may help to emphasize the im- 
portance of this problem. In a ten-year period 
60 women died in the obstetrical department 
from the complications of childbirth, while 40 
died from amongst 1,710 who were admitted with 
abortion on the gynecological service. Con- 
siderably more women die each year in Canada 
from abortion than from puerperal hemorrhage, 
and undoubtedly the number of reported deaths 
from abortion is only a fair percentage of the 
actual number. The solution of this problem 
lies in the education of the public as to the 
danger of criminal abortion. 


Puerperal sepsis is the greatest cause of 
maternal mortality and is responsible for more 
than a third of all deaths. Failure to control the 
incidence of this disease is the crowning disap- 
pointment of modern obstetrical practice. True, 
the appalling death rate from child-bed fever, 
which occurred before the antiseptic era, has 


disappeared, but obstetrics has fallen far behind 


surgical practice in reducing sepsis to the ir- 
reducible minimum. There are many obvious 
reasons for this, but one would cite failure to 
recognize the common source of infection, in- 
different aseptic technique, and excessive manip- 
ulation as the chief causes of a high incidence of 
sepsis, 

The work of Colebrook and his co-workers at 
Queen Charlotte’s Hospital, London, has elari- 
fied the view with regard to the bacteriology and 
control of puerperal sepsis. The importance of 
the hemolytic streptococcus and its seasonal in- 
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cidence corresponding to the periodicity of 
respiratory tract infections has long been recog- 
nized. This is well illustrated in Chart 1. 


(TG.H) BURNSIDE MORBIDITY RECORDS 
7930 CONSECUTIVE CASES 1927-1935 (NINE YEARS) 


INCIDENCE - |. PUERPERAL SEPSIS POS. HAEMOLYTIC SMEARS —o= 

(MONTHLY) 2. GENITAL TRACT INFECTIONS (STAPH. b COLI)--0= 
3 TEMP. UNKNOWN ORIGIN -GENITAL TRACT ? «=O 
TOTAL - 305 CASES 
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90% Genta, TRACT INFECTIONS DUE TO INTERFERENCE IN SOME Welw AT DELIVERY. 
aax AND PUERR SEPSIS (HAEMO.S) OCCURRED IN 18" 4 DAYS. 


=. STREP naewa aes enaten IN SPONTANEOUS DELIVERIES. 


FOUND IN FIRST 3 MONTHS OF YEAR. 
Bin - - FOUND iN FIRST 5 MONTHS OF YEAR. 





Chart 1.—Prepared by Dr. W. A. Dafoe in a report 
from the Toronto General Hospital in 1936. 


But these workers have proved the specificity of 
the type of streptococcus responsible for the 
great majority of serious and fatal cases. It is 
the same type which causes tonsillitis and scarlet 
fever and is found in many open septic iesions, 
such as erysipelas, trivial finger infections and 
impetigo. Sometimes symptoms resembling a 
common cold or influenza may be associated with 
its presence. About 7 per cent of normal healthy 
persons are naso-pharyngeal carriers, and the 
microorganism was cultured from the skin of the 
hands of 3 per cent of persons selected at 
random. 


Colebrook has shown overwhelming evidence 
that hemolytic streptococcal puerperal infection 
is exogenous in origin, being derived in most 
instances from the naso-pharynx of someone, 
often either doctor or nurse in attendance on the 
patient at the time of delivery or during the 
puerperium. Occasionally the infection may 
come from the naso-pharynx of the patient her- 
self and, more rarely, from infection of some 
kind in the home. He has further proved the 
air-borne nature of infection in some cases. Cul- 
tures taken from the air about heavily infected 
patients were invariably positive. This observa- 
tion is most valuable in accounting for the 
spread of infection in hospital wards, where the 
making of a bed or the sweeping of a floor may 
be sufficient to carry infection from patient to 
patient. 
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There is a second type of puerperal infection 
generally associated with birth trauma, many 
times the result of bad ‘‘eraftsmanship’’. In the 
majority of eases the infecting organism is one 
of the less pathogenic organisms, the anaerobic 
streptococcus, the colon bacillus, or the staphylo- 
coecus. If the infecting organism should be the 
hemolytic streptococcus, then the course of the 
disease is much more severe. In the study made 
by the New York Academy it was seen that the 
septic death rate after operative delivery was 
five times greater than after normal delivery. 
Table I shows the relationship between non- 
intervention in delivery and a low septic mor- 
tality rate. 


TABLE I. 
Intervention rate Septic mortality 
percentage rate per 1,000 
Se das  ekeesacsssdeeceeen 0.9 
mentark °... BE sivessssdunesicuiws ik 
PND cwxn “DR cebeataencansdewen 1.8 


It is of interest to note that Holland leads the 
world with regard to a maintained low maternal 
mortality rate. The Committee on Maternal 
Mortality and Morbidity of Great Britain, in the 
report of 1932, attributed this to the following 
factors: (a) the sound training of the doctor 
and midwife; (b) the extensive and efficient 
antenatal supervision ; (c) the tendency through- 
out the country for all but the simplest abnor- 
malities to be sent to hospital as soon as they are 
detected ; and (d) the rarity of severe degrees of 
pelvic deformity. 

The prevention of puerperal sepsis is an in- 
volved problem. The danger to the mother is 
present before, during, and after delivery from 
her environment, her family, her doctor and her 
nurse. It is obvious that a patient should not 
be confined in a home where there is streptococ- 
eal infection. The attending doctor and nurse 
should be free of possible infection, and the 
danger of transference of infection cannot be 
exaggerated should either have been in contact 
with active infection elsewhere. During labour 
and delivery the patient’s only contacts should 
be the doctor and the nurse. After what has 
been said it is not too much to demand the wear- 
ing of masks and the frequent washing of hands 
by both doctor and nurse, as the doctor may 
readily carry infection on his hands during ab- 
dominal or other examination, and the contact of 
the nurse is very intimate during the prepara- 
tion of the patient. 

The progress of labour may be satisfactorily 
observed by careful abdominal examination, sup- 


plemented by rectal examination to ascertain the 
dilatation of the cervix and the level of the head 
in the pelvis. Vaginal examination will seldom 
have to be made, and the patient is not exposed 
to the danger of the direct introduction of infec- 
tive agents into the vagina. 

In all good hospitals labour room technique is 
as rigid as that observed in the surgical operat- 
ing room, This entails the wearing of gown, 
masks, and gloves by doctor and nurses. How 
closely such an ideal may be followed in the 
home depends largely on circumstance. It was 
to overcome the unavoidable breaks in technique 
under unfavourable conditions that the use of 
dettol cream was suggested for the sterilizing of 
clean surfaces, either the vulva and perineum or 
the hands of doctor and nurse. Colebrook attri- 
butes to this practice a 50 per cent decrease in 
the puerperal sepsis rate at Queen Charlotte’s 
Hospital, both for in-patients and on the district 
in the last two and a half years. 

It must be remembered that conscientious 
nursing technique must be maintained to avoid 
danger of infection during the early days of the 
puerperium. Prior to five years ago the nurses 
on the obstetrical service at the Toronto General 
Hospital did not wear masks when attending pa- 
tients at this time. Three cases of streptococcal 
sepsis occurred, one ending fatally, which were 
traced to a nurse who had a positive throat 
culture. There was also an instance of an epi- 
demic due to septic infection introduced into a 
ward by a visitor. 

When infection occurs an immediate bacterio- 
logical investigation should be made and the pa- 
tient and her nurse attendant isolated. At the 
present time much is heard of the efficacy of 
sulfanilamide in the treatment of streptococcal 
infections. Time will tell. Those of us who have 
been practising obstetrics for some time have 
seen the rise and fall of so many panaceas that 
we are not liable to lose our judgment by too 


TABLE IT. 
Septic death 
Deliveries rate per 1,000 
1922-26 ...... Beek see eendanses 5.4* 
1927-38 ...... Bee sacewrdiaeds 1.2 


* Includes 7 deaths in epidemic of 1924. 


hasty an opinion. It may well be that the viru- 
lence of the streptococcus varies in a cyclic 
manner as is suggested by Table II. 

These figures from the Toronto General Hos- 
pital public ward service show a marked decline 
in fatal cases since the epidemic year 1924 with- 
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out any particular change in therapy until the 
introduction of sulfanilamide in 1936. 

There is an increasing tendency toward hos- 
pital confinements in Canada, the percentage 
having steadily risen from 29.9 in 1933 to 38.7 
in 1937. It has often been suggested that this 
would result in a higher mortality rate from 
more interference with the normal course of 
labour and a greater danger of sepsis. A com- 
parison, however, between the mortality rate in 
Quebee where the hospital confinements have 
never been above 15.5 per cent and British 
Columbia where the hospital confinements have 
ranged from 72.1 up to 81 per cent in 1937 shows 
that, if anything, the reverse is true. During 
1935, 1936 and 1937 in four of the five cities in 
Ontario having over 1,000 births a year three 
times as many children were born in hospital as 
at home. The mortality rate in the fifth city, 
where the home and hospital confinements were 
approximately equal in number, was the highest 
of all in each of the three years. 


TABLE ITI. 
Resident Maternal Non-resident Maternal 
births deaths births deaths 
1936 .... 8,477 40 1,975 15 
1937 .... 7,931 38 2,037 23 
1938 .... 8,281 25 2,250 15 


In Table III are presented figures from 
Toronto where 75 per cent of the babies are born 
in hospital. Over one-fifth of the mothers came 
into the city to have their children, and the 
death rate of the non-resident is more than twice 
that of the resident mothers. In 1938 the city 
mortality rate was 3.8 per 1,000, and excluding 
non-residents would have been only 2.9 per 1,000. 
It is a reasonable deduction that the city hos- 
pitals take care of a large number of complicated 
eases from the surrounding country and contri- 
bute in no small way to lowering the maternal 
death rate. Probably the safest place to confine 
a patient is in a well-run maternity hospital. 
The danger comes from poor technique, the mix- 
ing of obstetrical, surgical and medical patients, 
or allowing the patients to be attended by the 
same hospital staff. The ideal is a separate 
maternity building, but this is not always 
possible, and then a separate floor with an iso- 
lated delivery room should be available. Facili- 
ties for prompt and absolute isolation of febrile 
and possibly infected cases are essential. 

Table IV shows what can be accomplished in 
hospital or in the home when good technique is 
followed. 
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TABLE IV. 
Sepsis mortality 
Deliveries rate per 1,000 
Toronto General Hospital, 
public ward ......... 9,729 1.2 
Toronto General Hospital, 
private pavilion ...... 7,754 0.38 
East-End Maternity Hospi- 
tal (Colebrook) ...... 10,376 0.03 
Chicago Maternity Centre . 11,772 0.33 
Victorian Order of Nurses 
—Camada .........6- 15,006 0.2 


Compare this with Table V compiled from the 
vital statistics for Ontario 1935, 1936 and 1937. 


TABLE V. 

Sepsis mortality 
Hospital Delweries rate per 1,000 
ge Eee rere 3,136 4.1 
<2 are 1,239 7.2 
CRE sédadesuas 1,434 2.8 
ROWMCA® 6 iccuceas 457 6.5 
TOW csanewns 76 52.6 


‘* Although puerperal fever has practically become 
a thing of the past in our lying-in hospitals it is im- 
possible to ignore the fact that there has not been a 
corresponding diminution of mortality from puerperal 
fever in ordinary private practice. It was not to be ex- 
pected that those who had already been engaged for 
some time in practice would at once assimilate the new 
ideas and adopt what appeared to many of them not only 
new, but revolutionary and unnecessary methods. But as 
time wore on and a younger race of men came upon the 
scene it was not unnaturally hoped that an improvement 
would take place; that a mortality which had been con- 
clusively shown to be preventible would show some signs 
of diminution. How is it that this hope has not been 
realized? Either the profession is not convinced of the 
possibility of stamping out puerperal fever by the 
methods that have been proposed or it has failed to carry 
out those methods with the thoroughness that can alone 
ensure success. As a responsible teacher of midwifery 
I have often asked myself how far the teaching is at 
fault. Do we teachers sufficiently impress upon the 
minds of our students the infinite importance of this 
subject? Are we ourselves careful to show by our own 
example the importance of the precautions that we lay 
down in the lecture theatre? Are we careful never to 
convey, by thoughtless word or careless act, the im- 
pression that the rigid adoption of antiseptic measures 
is excellent in theory but does not after all matter so 
very much in practice? 

If we are not, is it to be wondered at that when our 
students go out into the world and are released from the 
discipline of the school and hospital, they should forget 
how much depends on attention to minute detail, and 
should discharge their consciences in this matter of anti- 
septics by pouring a few drops of carbolic acid or a 
drachm of tincture of iodine into the water in which they 
wash their hands? I am not painting an imaginary 
picture. The methods at present employed by many who, 
if questioned, would be quite ready to proclaim their 
belief in antiseptics, and who glibly assure one they have 
used ‘every antiseptic precaution’, are often so crude and 
imperfect as to be a ludicrous travesty of genuine anti- 
septic midwifery.’’ 


These are the words of the presidential inaugural 
address of the London Obstetrical Society in 
1895, and yet they say, ‘‘Time Marches On’’. 
The lives of the great majority of women who 
die from eclamptic toxemia could have been 
saved by proper antenatal care. In the 1932 re- 
port of the Departmental Committee on Maternal 
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Mortality and Morbidity in Great Britain it was 
stated that three-quarters of the patients dying 
from eclampsia received deficient antenatal care, 
and that no appreciable reduction mortality from 
eclampsia will result until every case of toxemia 
is given efficient treatment in a hospital at the 
earliest moment after the detection of albumin 
in the urine or of a rise in blood pressure. 


TABLE VI. 
Deaths from 
Deliweries eclampsia 
Publie ward clinic ...... 6,709 1 
Private patients ........ 7,754 0 
Public ward non-clinie ... 2,140 11 


Table VI is from the records of the Toronto 
General Hospital and is self-explanatory. 

The responsibility for the lack of supervision 
during pregnancy must lie for the most part 
with the patients themselves, but the education 
of the public has been slow indeed. One hesi- 
tates to believe that any physician today does 
not appreciate the necessity of antenatal care. 
The question is rather how carefully is the pa- 
tient watched? This is a matter of obstetrical 
conscience. Fulminating eclampsia is a rare 
condition, and invariably the danger signs are 
out for someone to see before disaster occurs. 

Departure from the sound dictum that the 
treatment of eclampsia is to control the convul- 
sions without regard to the course of labour is 
responsible for a surprising number of deaths. 
Cesarean section is not performed for eclampsia 
in any good clinic today, and yet, in 1933, one- 
third of the patients dying from eclampsia in 
Ontario were delivered by Cesarean section. 


H2MORRHAGE 


The most tragic cause of maternal death is 
hemorrhage. One never sees such a death with- 
out feeling that something might have been done 
to avoid it. There is generally some warning 
before the critical hemorrhage occurs in both 
types of antepartum hemorrhage. Instruction 
as to the gravity of disregarding what might 
appear to be trivial bleeding, and regular ante- 
natal examination of the urine and _ blood 
pressure will allow the hospitalization of all but 
the most exceptional case of placenta previa or 
accidental hemorrhage. 

Hospitalization, transfusion, and Cesarean 
section for all major degrees of placenta previa 
have resulted in a lowering of the mortality rate 
from this condition. Table VII shows the re- 
sults of treatment at the Toronto General Hos- 
pital. 
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TABLE VII. 

Deliveries Placenta previa Maternal mortality 
Eee kvtosvwes WS ec ecw eves 1.4 per cent 
Czxsarean section Incidence Maternal. mortality 

ee secevios 24 percent ......... 3.0 per cent 


The feature of the treatment of accidental 
hemorrhage is to combat shock and hemorrhage. 
The actual delivery follows conservative lines 
except in the most severe form of concealed 
hemorrhage where it has been felt that the 
uterine wall has been damaged by hemorrhagic 
extravasation. 


TABLE VIII. 


ACCIDENTAL HZMORRHAGE 
PuBLIC WARD, TORONTO GENERAL HOSPITAL 


Delweries Accidentalhzmorrhage Maternal mortality 
eee = empanwes 4.9 per cent 
Czsarean section Incidence Mortality rate 
D ccccccece C.D Per eCeME .ccsicvses 11.5 per cent 


Practical experience teaches us that it is hard 
to dissociate shock and collapse from difficult 
labour and post-partum hemorrhage. Prenatal 
examination, with an estimation of the size of 
the pelvis and the determining of a proper prog- 
nosis of labour, will eliminate many arduous de- 
liveries. The proper conduct of labour, with the 
avoidance of exhaustion of the mother, a proper 
use of anesthesia, and, above all, delivery with 
a minimum of trauma have a real prophylactic 
value. The maintenance of uterine tone, possibly 
using an oxytoxic immediately after the birth of 
the child, without too hasty attempts at placen- 
tal delivery, is good obstetrics. Failures in 
treatment when hemorrhage is severe may be 
summed up under two headings: (1) failure to 
realize the importance of conserving blood loss; 
(2) neglect of transfusion. 

The abuse of Cesarean section undoubtedly 
contributes greatly to maternal mortality. But 
it is not justifiable to hold the operation re- 
sponsible for all the deaths which follow it and 
not to consider the grave indications which often 
eall for its performance. Nevertheless, the fact 
remains that one-fifth of all the deaths investi- 
gated by the New York Academy of Medicine 
followed it and, what is more important, only 
one-sixth of these deaths were considered un- 
avoidable. The chief cause of death was peri- 
tonitis and this is attributed to an ill-chosen time 
for operation. In the private wards of the 


Toronto General Hospital 12 of 25 deaths fol- 
lowed Cesarean section. The incidence of peri- 
tonitis was low, but 5 deaths were due to pul- 
monary embolism. 
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There has been an increasing incidence of de- 
livery by Cesarean section during the last 25 
years. This has resulted from a great widening 
of the indications for the operation which is not 
always justifiable. It would appear that many 
times the desire of the patient dictates the course 
to be followed, or the easier road is taken to 
avoid possible fetal mortality, or courage is lack- 
ing on the part of both patient and physician to 
face a more prolonged and difficult method of 
delivery. This tendency is well illustrated by 
Table IX, which presents the comparative in- 
cidence of Cesarean section between private and 
publie ward patients in three hospitals. 


TABLE IX. 
Private Public 
New York Nursery and Child’s Hospital 3.8 1.2 
New York Lying-In Hospital .......... 4.9 3.2 
Toronto General Hospital ............. 7.4 2.7 


It is well to recall that Munro Kerr and 
Holland, after a nation-wide survey in England, 
established a mortality rate of 1.6 per cent for 
elective Cesarean section, 7.e., four times the 
mortality rate for childbirth with all its compli- 
cations. Ten years ago the incidence of 
Cesarean section on our service was 5.78 per 
cent. Since then more conservative methods 
have been applied in the treatment of compli- 
cated cases, and the incidence has fallen to 1.9 
per cent and 1.7 per cent in 1937 and 1938 
respectively without untoward effect on either 
the maternal or fetal mortality rates. 

Cesarean section has no place as a last resort 
in difficult labour. Twenty-four hours is almost 
the limit of safety in a test of labour, and, if the 
membranes are ruptured, this time-limit is to be 
cut in half. The performance of Cesarean sec- 
tion after repeated vaginal examinations is 
dangerous, and after any attempt has been made 
at delivery only the Porro type of operation 
should be performed. All authorities are agreed 
that the lower segment operation has a much 
lower mortality rate associated with it than has 
the classical high incision. 


TABLE X. 
High Low 
Chicago Lying-In Hospital .......... 4.76 1.26 
Evanston .cccccccccccccccccccccese 5.2 0.8 
Cleveland Aree ......ccccccccccccces 7.6 2.8 
Toronto General Hospital, public ward 2.5 2.5 


Table X presents the relative mortality rate 
percentage for the high and low Cesarean opera- 
tion. 

The figures from our service at the Toronto 
General Hospital are interesting, as the classical 


operation has been reserved for operations of 
election and the lower segment operation largely 
for patients who have received a test of labour 
and who are judged to be non-infected. The 
Porro and extra-peritoneal operation have been 
used in potentially and actually infected cases, 
which have all been neglected cases sent in as 
emergencies, and the mortality rate has been 18.1 
per cent, which has accounted for the difference 
in the mortality rate between public ward and 
private patients at the Toronto General Hospi- 
tal, which, corrected, is 2.5 and 2.0 per cent, 
respectively. 


The chief factors contributing to the high 
maternal mortality rate have been presented and 
it is obvious that conditions in Canada eall for 
great improvement. The practice of obstetrics 
has not received the serious consideration it 
deserves by either the profession or the public. 
In 1935 the British Medical Journal reported 
the result of a concentrated effort to lower the 
maternal death rate in Rochdale in the Black 
Country in England. Refresher courses for 
doctors, special instruction for nurses and mid- 
wives, and the education of the public as to the 
value of antenatal care resulted in a drop from 
10 to 3.9 per 1,000 live births in two years. 
When the enthusiasm waned the rate rose again, 
to 5 per 1,000. This epitomizes the whole story. 


Those interested in the teaching of obstetrics 
realize the inadequacy of the practical instruc- 
tion which the undergraduate student receives. 
A major difficulty has been the large number of 
students proportionate to the available clinical 
material, and obstetrics has not held the place in 
the curriculum commensurate with its impor- 
tance. Progressive change is slow and only re- 
cently at the University of Toronto has the teach- 
ing of obstetrics been spread over the final three 
years of the course and facilities made available 
so that students are in residence for short 
periods of time during the fifth and sixth years. 


The value of a specially trained nursing 
services is represented by the record of such an 
organization as the Victorian Order of Nurses. 
Working under home conditions which have been 
far from favourable, and attending upward of 
15,000 mothers in confinement annually, the 
Victorian Order has maintained a mortality rate 
well under half that for the country as a whole. 

The rise of specialism in obstetrics is a recent 
development apart from teaching groups in the 
university centres. The development of sane and 
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logical, not spectacular and radical, practice, will 
be more certain with a sprinkling of specially 
trained men throughout the country. The vast 
majority of confinements will always remain in 
the hands of men engaged in general practice, 
but the value of trained consultants cannot be 
overestimated. With the establishment of the 
Royal College of Obstetricians and Gynecologists 
it is a hopeful sign to see the number of young 
men who are taking the examination of the 
College and establishing themselves in their 
chosen specialty. 

Lastly, it would appear that the education of 
the public has been neglected or else has fallen 
into evil hands. On the one hand there is the 
ignorance and prejudice of the type of woman 
who treats pregnancy and childbirth as one of 
the natural consequences of married life, and 
who merely calls her doctor when her labour has 
begun, and on the other hand there is that prod- 
uct of our modern civilization who, guided by 


sensational journalism, can think of nothing but 
‘*streamlined childbirth’’, Good obstetrics to- 
day, more than any other branch of medicine or 
surgery, calls for persistent and unremitting 
propaganda. 
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DIPHTHERIA IMMUNIZATION 


By E. M. WorpEn 
Montreal 


"THAT diphtheria can be prevented by the 
systematic injection of diphtheria toxoid is 
a well established fact, and we are all aware of 
the dramatic effect that the use of toxoid has 
had on the prevalence of the disease. It is not 
the purpose of this paper to discuss the merits 
of diphtheria toxoid but rather to point out 
some interesting features of immunization. 

Despite the apparent widespread use of 
toxoid, diphtheria is still a very common dis- 
ease. There are no doubt many younger prac- 
titioners and interns who have never seen a 
case of diphtheria, either in practice or during 
their hospital training, and this fact is probably 
partly responsible for the incorrect labelling of 
many eases of diphtheria as ‘‘acute tonsillitis’’ 
To see such eases one need only visit a hospital 
for infectious diseases. 

To determine if the presence of diphtheria 
was due to the lack of complete immunization 
or to improper immunization methods the fol- 
lowing investigation was conducted, the results 
of which were thought to be rather interesting. 

At the Alexandra Hospital for infectious dis- 
eases in Montreal it has been the routine, since 


immunization was introduced, to record on the 
admission of each patient whether that patient 
had been immunized or not. The type of pa- 
tient and the age-group of the patients ad- 
mitted for all infectious conditions represent 
the group most likely to be subject to diph- 
theria in the community. We have studied all 
admissions to the hospital from 1932 to 1938, 
inclusive, with reference to diphtheria im- 
munization. In all, there were 9,295 admissions 
and the patients were suffering from the 
following infectious diseases: scarlet fever, 
measles, diphtheria, pertussis, parotitis, chicken- 
pox and erysipelas. 

The use of diphtheria toxoid was first intro- 
duced about 1928, but it was not until 1933 
that an intensive campaign of immunization 
was organized in Montreal. The results of this 
campaign are clearly illustrated by our figures. 
The total admissions for each year have been 
arranged in age-groups and as might be ex- 
pected 80 per cent of all patients were under 
12 years of age. 

The number of adult patients who had been 
immunized was naturally very small, and so 
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they were not included in the series. Each 
year there were several cases of diphtheria 
among the adults, but in none of these was 
there any history of previous immunization. 
Relatively few patients of 13 to 18 years were 
admitted, and so because of the very small 
numbers the results in this group were not 
thought to be significant. The gradual increase 
in immunization over the seven-year period 
(1932-1938), is clearly evident and graphically 
represented by Chart 1. 


1932, of 292 mothers in Toronto 38 per cent had 
no antitoxin in their circulating blood. Seventy 
per cent of 53 infants born of mothers possess- 
ing antitoxin, and who were Schick-negative at 
birth, became Schick-positive by the ninth 
month of life. All were Schick-positive at the 
end of two years. Thus it is obvious how im- 
portant it is to give toxoid wherever possible 
during the first year of life. Infants so treated 
should be given a further dose of toxoid when 
they approach the school age. 





Chart 1 


Chart 2 Chart 3 


Chart 1.—Showing the percentage immunization of all children under 12 years of age in each age-group 


during 1938. 
7 year period (1932-1938). 
of age over the 7 year period (1932-1938). 
According to the statistics published by the 
Department of Public Health for Montreal 
14,555 immunizations were carried out during 
1937 and 13,573 during 1938. When these 
figures are compared with the number of births, 
(17,180 for 1937 and 17,062 for 1938) and the 
deaths in the immunizing age-group considered 
a high percentage of immunizations is obvious. 
In 1937 at the Alexandra Hospital only 42.7 
per cent of all patients under 12 years of age 
had been immunized, while in 1938 this figure 
had risen to only 53.5 per cent (Chart 3). The 
reasons for these low figures are probably two 
in number. First, the very few immunizations 
earried out during the first two years of life, 
and, secondly, the fact that many cases come 
from areas where the immunization program is 
not as diligently carried out as it might be. 
The morbidity and mortality rates in diph- 
theria are highest in early childhood, and a 
high percentage of infants 6 to 12 months of 
age are susceptible to the disease. Immunity 
transmitted from the mother to the infant can- 
not be relied upon. According to Fraser,’ in 


Chart 2.—Showing the percentage immunization of all children under 2 years of age over the 
Chart 3—Showing the percentage immunization of children under 12 years 


In our series the number of infants under 
two years of age who had been immunized was 
very small (Chart 2). Although the number 
was considerably higher in 1938 than in 1932, 
still 25 per cent immunization leaves much to 
be desired. 

That diphtheria does occur in patients who 
have had a full immunization course is recog- 
nized, and at the Alexandra Hospital we have 
had four such eases during the past three years. 
These eases probably fall into that group of 
children, who, after three or four years require 
‘*re-immunization’’ with a single dose of toxoid 
(0.25 to 1 ¢.e.).. In a survey of 750 school chil- 
dren who were found to be Schick-positive 
some years after the usual three doses of toxoid, 
Dr. Alan Young, of the Department of Publie 
Health in Toronto, found that they became 
Schick-negative within one month after a single 
dose of toxoid. In the present series many 
eases of ‘‘partial immunization’’ were encoun- 
tered, and among the patients suffering from 
diphtheria a history of one or perhaps two 
doses of toxoid was oceasionally given. 
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In Montreal in 1933 there were 297 cases of 
diphtheria with 18 deaths, and in 1938 there 
were 227 cases and 26 deaths. With the means 
that we have at our disposal surely we can ac- 
complish more than these figures over this five- 
year period suggest. 

In view of the statistics presented, and despite 
the obvious advances that have been made in 
diphtheria immunization, there is still much to 
be done before diphtheria can be completely 
controlled. Compared with England and some 
other European countries we are far ahead in 
this regard, but we should not have to suffer a 
serious outbreak of diphtheria in order to 
realize that we can still do much to eradicate 
this disease. 


SUMMARY AND CONCLUSIONS 


1. An analysis of 9,295 successive admissions 
to the Alexandra Hospital over a period of 


seven years (1932 to 1938) was made with a 
view to studying diphtheria immunization. 

2. Of all cases under 12 years of age ad- 
mitted in 1932 16.9 per cent had been im- 
munized: this figure rose to 53.5 per cent in 
1938. 

3. In 1938 only 9 per cent of all cases under 
one year of age and only 25 per cent of cases 
under two years of age had been immunized. 

4. In Montreal in 1933 there were 297 cases 
of diphtheria with 18 deaths and in 1938 there 
were 227 cases and 26 deaths. 

5. Immunization of infants at the age of six 
months should be particularly encouraged and 
this should be followed by a further dose of 
toxoid at about five years of age. 

The author desires to express his appreciation to Dr. 


E. H. Anderson and Dr. A. F. Chaisson for their help 
in the collection of the statistics used in this paper. 
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ALCOHOL AND AUTOMOBILE DRIVING* 


By A. T. CAMERON, M.A., D.Sc. 


Professor of Biochemistry, University of Manitoba, Winnipeg 


N the past few years much experimental work 
has been done and many papers have been 
written on the relation between the concentra- 
tion of alcohol in the blood and other body 
fluids and the impairment of ability to drive 
motor vehicles. The majority of the scientific 
papers give a reasonably dispassionate treatment 
of the subject, but occasional papers, reports 
and books suggest an atmosphere reminiscent of 
the supposed slogan of the R.C.M.P.—they seem 
out to ‘‘get their man’’. Such an attitude in this 
particular matter is obviously to be deprecated. 
I shall endeavour to present to you findings and 
views detached from bias, in so far as that is 
possible for one who does not believe that com- 
plete abstinence from alcohol is an unmixed 
virtue. 

It has seemed to me that the subject can best 
be discussed under three headings: (1) the body 
fluids that can be examined for aleohol and the 
tests available; (2) the type of person to whom 
such tests can safely be entrusted, and (3) the 
proper interpretation of the results of such tests. 





* Read to the City of Winnipeg Advisory Traffic 
Commission, March 20, 1940. 





It will not be possible, however, to hold rigidly 
to these divisions. 

I think your appreciation of the points I wish 
to make will be easier if I first remind you 
briefly of what happens within the body when 
a person takes a drink containing alcohol. A 
concentrated solution of alcohol, such as a cock- 
tail or a whisky highball, when drunk on an 
empty stomach, is absorbed fairly rapidly, in 
slight degree from the stomach, but chiefly from 
the small bowel; the alcohol is carried to the 
liver in the blood of the portal circulation, and 
then to the blood of the general circulation and 
so to all the tissues of the body. After a rela- 
tively short interval of between one and three 
hours an equilibrium is set up between the 
aleoholic content of the blood and of these 
tissues. 

If the same amount of alcohol is taken in 
diluted form, as in a glass of whisky and water 
or soda, the same result takes place, except that 
absorption is somewhat slower, the concentration 
of alcohol in the blood does not rise quite as 
high, and the corresponding concentrations of 
aleohol in the different tissues also do not rise 
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quite as high. If the same amount of alcohol 
is taken in the form of beer, the other ingredi- 
ents of the beer in some way delay the absorp- 
tion of alcohol from the small bowel, and its 
maximum concentration in the blood is still 
lower, with correspondingly lower tissue con- 
centrations.* 17 When the alcohol is taken along 
with food, or just after a meal, the delay in 
absorption is, in each of the above cases, marked- 
ly increased, and the maximal blood and tissue 
concentrations correspondingly decreased. The 
cause of this is not exactly known, though it 
has been suggested recently that the aleohol may 
be bound chemically to certain constituents of 
the food.?* 


The above statements apply, whether the 
amount of aleohol drunk be large or small; even 
sueh events as vomiting do not much alter the 
general picture.*7 Equilibrium between blood 
and brain and liver is rapidly attained, probably 
within half an hour; muscle tissue shows a lag, 
up to two or three hours. When equilibrium is 
attained the distribution of alcohol between 
blood and tissues is roughly proportional to their 
water content.1° Experiments with dogs have 
shown that with such an equilibrium the ratio 
in blood, spinal fluid, brain, liver, and muscle 
is as 100: 118: 85: 78: 77.%° All these tissues 
commence to burn up alcohol as soon as it 
reaches them. It is also excreted into the urine, 
the sweat, and the air in the lungs, and is 
secreted by the salivary glands into the saliva. 
The total excretion is small, about 5 per cent 
appearing in the urine, and over 90 per cent 
being burnt up. 

The combustion of alcohol is a slow process. 
It does not depend on the concentration in the 
blood?* or tissues.2® It appears to vary in dif- 
ferent individuals, so that no definite figure can 
be stated. The Swedish authority Widmark 
gives the figure 100 mg. per kg. per hour, 7.e., 
about 7 g. per hour for the average adult 
man.'® Bernhard and Goldberg? gives similar 
figures, but Newman,’® of Stanford University, 
gives the figure 174 mg. per kg. per hour (12 
g. per hour for an average-sized man), a much 
higher value. The alcohol is completely burned 
to carbon dioxide and water, no intermediate 
product accumulating. Following a_ single 
drink all traces of aleohol may not be got rid 
of for seven or eight hours. 


The equilibrium of alcohol between blood and 
tissues seems to be very constant, no matter 


what the concentration may happen to be in the 
blood.*° As the tissues burn it up and their 
concentration falls, more passes from the blood 
and the ratio remains unaltered. Hence the 
blood concentration indicates the concentration 
in brain tissue, on which depends the production 
of the deleterious effects with which we are 
concerned. No appreciable amount of alcohol 
is burned up in the blood itself, which is for- 
tunate, since it permits samples of blood to be 
kept (in a closed vessel) for one or two weeks 
if necessary for chemical analysis.172° The 
equilibrium between blood and other body fluids 
is also constant, but since urine collects in the 
bladder for variable times before being voided, 
there may not be, and generally is not, a constant 
ratio between samples of blood and samples of 
urine taken at random. 

With this introduction, we can now perhaps 
consider in turn the three divisions of the sub- 
ject already suggested. 


1. The body fluids which can be examined for 
alcohol, and the tests available.— The fluids 
which might be examined are blood, cerebro- 
spinal fluid, saliva, sweat, and urine. In addi- 
tion, expired breath might be analyzed. 


To obtain a sample of the spinal fluid requires 
the puncturing of the spinal canal, which needs, 
if the subject is not to suffer marked discom- 
fort or worse, the attendance of a physician ex- 
perienced in the procedure. It is certainly un- 
desirable and unnecessary for the present pur- 
pose. The collection of saliva, to avoid error of 
analysis, is troublesome, and needs the coopera- 
tion of the subject, who, after an accident, may 
not be able to cooperate. A police officer can 
seareely treat such a person as _ race-horse 
winners are treated by veterinarians to exclude 
the use of drugs to increase their speed. The 
mouth must be rinsed out and various other 
precautions observed. Plain paraffin can be 
chewed to facilitate salivation. Results with 
saliva, carried out under scientific conditions, 
give accurate figures,* * but for routine practice 
use of saliva does not seem desirable. Sweat is 
obviously out of the question. It could only be 
collected in sufficient amount in scientific ex- 
periments.”? 

Urine appears an eminently suitable medium ; 
actually it is not. In the first place fear and 
other emotional disturbances not infrequently 
inhibit urination for a time. Secondly, even if 
the subject can and will cooperate and provide 
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a sample of urine, the concentration of alcohol 
in it does not at all necessarily give a clue to 
that in the blood and brain. The alcohol in the 
urine that is actually being secreted from the 
blood in the kidneys at any given moment bears 
a definite relation to the alcohol in that blood. 
The relation no longer holds when the urine is 
voided. An example will illustrate the reason. 
Supposing an automobile driver with a reten- 
tive bladder empties his bladder at 6 p.m., has 
a meal shortly after, takes his first drink of the 
day, beer or whisky, at 8 p.m., is in an accident 
at 9.45 p.m., and obliges a police officer with a 
sample of his urine at 10 p.m. Between 6 and 
8 p.m. his kidneys have been excreting urine 
containing no alcohol, and the figure found on 
analysis is much too low, by an indeterminate 
amount. Analysis of urine will show whether 
or not a man has drunk alcohol, but it will not 
show how much alcohol is in his blood and 
tissues. 

We have left available the blood and the ex- 
pired breath. What are the possibilities of 
using the latter? The smell of alcohol in the 
breath of course gives no clue at all to the 
amount of aleohol in the blood. It is present 
immediately after taking an alcoholic drink, 
and before that drink can have produced any 
effect. 


Breath, as we expire it, is a mixture of air 
that we have breathed in and air from our 
lungs, and the proportion between the two 
varies with shallow, ordinary, and deep respira- 
tion. This is because of the so-called ‘‘dead 
space’”’ in the trachea, bronchi, and bronchioles, 
which hold about 150 e.c. of air breathed in, 
and this unaltered atmospheric air is pushed 
out ahead of the lung air at the next expira- 
tion. Analysis of expired breath may therefore 
give rather variable figures. 

The air within the lungs maintains a rough 
equilibrium with the gases dissolved in the 
blood circulating through the capillaries in the 
lung tissue. This blood receives oxygen and 
gives in exchange carbon dioxide. If alcohol is 
present in it it also behaves like a gas on 
account of its volatility, and diffuses to lungs 
from blood along with carbon dioxide. It has 
been rather ingeniously proposed that if we can 
measure both alcohol and carbon dioxide in a 
sample of expired breath, then we can caleu- 
late the concentration of alcohol in the blood. 
Harger, of the University of Indiana, has 
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constructed what is unpleasantly termed a 
‘‘drunkometer’’.*»?° The automobile driver 
who has had an accident, or the victim, if a 
pedestrian, is requested by an American traffic 
officer to breathe into a rubber bag. The 
officer holds a cireular brass ring, supposed to 
be 156 mm. in diameter, and when the expanded 
bag just fits the ring, the contents are pre- 
sumed to be two litres. This sort of measure- 
ment is crude. 


Then the nozzle of the bag is attached to the 
drunkometer and its contents bubbled through 
a dilute solution of permanganate in very 
strong sulphuric acid. If all the gas in the bag 
is bubbled through without the solution chang- 
ing colour, it is considered that the individual 
should not be charged with being under the in- 
fluence of liquor, but if only part of the bag’s 
contents is used up before the colour of the 
solution changes from purple to yellowish 
brown, the individual whose breath is being 
tested is either so startled that he breaks down 
and confesses to having indulged in drink, to 
the presumed joy of the traffic officer, or, if he 
is still recalcitrant, the operation is repeated 
with a fresh apparatus, both the alcohol and 
carbon dioxide are absorbed in different tubes, 
and as soon as the solution changes colour the 
apparatus is closed and sent to a laboratory to 
be weighed, and the carbon dioxide so deter- 


‘mined. The procedure, as recommended in the 


1939 Report of the Committee on Tests for 
Intoxication,® irresistably reminded me of the 
ancient tricks of the charlatan at the country 
fair, who added a drop of the colourless dye 
phenolphthalein to water, then a drop of alkali 
so that the water turned blood-red, and then 
sold his anemia pills to the fools around him. 
It is even ingeniously arranged that when the 
suspect will not or cannot co-operate, his breath 
can be sucked into the apparatus, hairs at the 
inlet indicating the direction in which he is 
breathing. The use of the ‘‘drunkometer’’ 
seems obviously open to abuse and to ridicule. 
Nevertheless, it can probably be improved, so 
‘that it will really be useful and reasonably free 
from criticism. At the present time various 
criticisms can be made. 

The expired breath cannot be kept in the 
rubber bag. Rubber absorbs alcohol, and it has 
been stated that half the alcohol in such a bag 
will be absorbed in a few minutes.® If collec- 
tion of the breath be made at the scene of the 
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accident obviously there will be a marked dif- 
ference in true volume on a cold winter and 
on a warm summer night. To be of any service 
in its present form, the drunkometer must be 
applied as soon as possible, and part of the test 
carried out. I am a little sceptical as to whether 
the average police officer could carry out even 
the first part of the test accurately, without a 
fair amount of training. Further, the essence 
of the accurate use of the method lies in knowl- 
edge of the correct ratio between alcohol in the 
lung gas and in the blood. The figure used by 
Harger is not sufficiently substantiated, and his 
own correlation curve is poor. Further experi- 
mental work is needed.*® This horrific drunko- 
meter has potentialities, but needs modification 
and further substantiation of its scientific basis. 
Actually, of course, the test as applied does not 
prove the presence of alcohol in the breath at 
all, but merely the presence or absence of some 
volatile reducing substance. 


This leaves us with the blood test. Numerous 
methods are available.’ ® 2*18 Almost all are 
variations of two, one originally devised by 
Nicloux, a French biochemist, in 1896,?° and the 
other by Widmark, a Swedish professor at the 
University of Lund, a little later. Widmark’s 
method requires a few drops of capillary blood 
obtained by pricking the ear or the finger. The 
blood is sucked into a special glass capillary 
tube with which the police in Sweden are sup- 
plied, and the tube is sealed and sent to the 
University of Lund for analysis. The amount 
of blood is so small that extremely accurate 
weighing on a special micro-balance, and further 
micro-technique are essential.” Nicloux’s 
method, and most modifications of both methods 
employed on this continent, require more blood, 
which is taken from an arm vein. Needless to 
say, this calls for the services of a physician or 
a trained technician. 


I do not propose to bore you with the details 
of any of the many procedures available, nor 
have I had the requisite experience with them 
to form an opinion as to which is the most de- 
sirable (that is, which one has the optimum 
combination of easy technique and great ac- 
curacy). All include some method by which 
any volatile material in the blood—and that in- 
cludes alcohol —is distilled into an oxidising 
mixture, such as acid bichromate or permangan- 
ate, and then the extent to which this oxidising 
mixture has been used up is determined by 
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colorimetric or titration procedures. All call for 
the employment of a skilled analytical chemist 
(not, needless to say, a druggist), or at least a 
chemical technician with special training in this 
sort of work. 

None of these methods yields indisputable evi- 
dence that the substance estimated is really 
ethyl alcohol, the compound we are concerned 
with. It is assumed, and truly on excellent 
grounds, that any volatile reducing compound 
estimated is really ethyl alcohol, but the evidence 
for this is indirect, such as, for example, that 
the blood of a person who has taken no alcohol 
contains practically none, or not more than a 
trace of such volatile reducing material. If I 
were called as an expert witness to give evidence 
in such a ease, I should have to state that any 
evidence as to alcohol content of the blood, based 
on such tests, is, from the chemical viewpoint, 
presumptive and not absolute. But this point 
of view has perhaps been expressed too ex- 
tremely by the German writer Kleber, who stated 
in 1938 that such methods as those of Widmark 
have no objective value and are only of academic 
interest.1* 


So far as I know only one test is available 
which ean be used with a small amount of blood, 
and which claims to identify and measure speci- 
fically the compound ethyl alcohol. This, due 
to Friedemann,® is extremely complex, and I 
think the average trained chemist or biochemist 
would require considerable practice with it 
before his results could be regarded as reliable. 


To summarize this section. There is at present 
available a method for estimating the alcohol 
in expired breath, but it is open to a number 
of criticisms, and needs modification. It seems 
to be potentially valuable. There are numerous 
accurate methods for determining the volatile 
reducing compounds in blood, assumed on rea- 
sonable but not absolute grounds to be ethyl 
aleohol. There is one method claimed to yield 
rigid proof, but it is too difficult for ordinary 
use. Methods employing saliva, sweat, spinal 
fluid, or urine, are either impracticable or in- 
accurate for our purpose. 


2. The type of person to whom such tests can 
safely be entrusted—yYou will have observed 
that I have already largely dealt with this point. 
Since the liberty of a citizen is possibly at stake 
as the result of evidence based on such tests, 
they ought to be carried out by a person trained 
in chemical analytical procedures and in whom 
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the idea of chemical accuracy has been in- 
culeated by practice. It may be possible to train 
a police officer to take with antiseptic precau- 
tions a sample of blood from ear or finger, or 
to collect a sample of expired breath for im- 
mediate analysis. I doubt if he could be easily 
trained to carry out the analysis of the breath 
accurately. A physician or a trained technician 
is needed to take a sample of blood from an 
arm vein. 

The average physician is not sufficiently 
trained in accurate chemical manipulation to be 
able to carry out the chemical analyses properly. 
These can best be done in a laboratory such as 
that of the City Chemist,* where some trained 
person is always available, and results can be 
obtained without undue delay. While a uni- 
versity laboratory usually contains men com- 
petent to do such work, such a laboratory 
probably could not be relied on the year round. 

3. The proper interpretation of the results of 
such tests. — Various psychological and other 
tests of behaviour are in use to determine 
whether or not a person is intoxicated. It is 
generally recognized that an individual may be 
sufficiently under the influence of alcohol to 
affect his ability to drive an automobile, or his 
ability as a pedestrian to dodge an automobile, 
without his being intoxicated in the usual sense 
of that word. 


The application of behaviour tests by police 
officers and others is so open to variation of 
interpretation and other possible errors that it 
has been widely felt that if it can be shown 
that a concentration of alcohol in the blood 
above a certain figure definitely indicates that 
the individual concerned is under the influence 
of alcohol, while a concentration below a cer- 
tain figure indicates that the individual is not 
under the influence of alcohol, then the employ- 
ment of such chemical tests will be of great 
value in connection with automobile accidents. 

In Sweden such chemical tests have been 
compulsory for drivers of automobiles in ac- 
cident cases for some years, in Germany they 
have similarly been compulsory since 1936, and 
there seems to be a movement towards making 
them compulsory in various States of the 
United States. Numerous experiments have 
been earried out, in which, by various devices, 
including the driving of dummy automobiles™ 
and even of actual automobiles,’? attempts 


*In Winnipeg. 
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have been made to relate loss of normal co- 
ordination with a definite blood aleohol concen- 
tration. Different authorities have drawn 
various definite conclusions. I believe that 
these conclusions are too definite, and are not 
justified by our present knowledge.® 

The Committee on Tests for Intoxication of 
the United States National Safety Congress in 
its 1939 Report* recommends that a level of 
alcohol in the blood above 0.15 per cent should 
be considered as definite evidence that the per- 
son is under the influence of alcohol from the 
standpoint of motor vehicle operation, but that 
in every ease all available evidence of abnormal 
actions or conditions should be obtained to per- 
mit presentation of a more convincing case. 
When the level of alcohol in the blood is 0.15 
per cent by weight or less the Committee 
recommends prosecution only when the circum- 
stances and the results of physical examination 
confirm such evidence. When the level is be- 
low 0.05 per cent the Committee considers that 
the driver generally should not be prosecuted 
on such a charge. (Cf. also the report of a 
special committee of the American Medical 
Association). 


The States of Indiana and Maine have passed 
laws. In both these States an alcohol concen- 
tration of 0.15 per cent or more in a person’s 
blood is prima facie evidence that he is under 
the influence of intoxicating liquor sufficiently 
to lessen his driving ability within the meaning 
of the law. In Maine, concentration below 0.07 
per cent is prima facie evidence that the de- 
fendant is not ‘‘under the influence’’. In 
Indiana this low limit is 0.05 per cent. In both 
States concentrations between the set limits are 
relevant evidence.* 


Let us see how these figures compare with 
those given by other authorities. Widmark in 
Sweden in 1932 suggested that 0.16 per cent 
blood alcohol should be regarded as indicating 
that an individual is so far under the influence 
of liquor as to be incapable of driving a ear.’” 
Hoffman, in Germany, in 1938, as a result of 
very many tests, found that 17 per cent of 
persons with less than 0.06 per cent blood al- 
cohol were clinically ‘‘under the influence’’, 55 
per cent with blood values between 0.06 and 
0.12, 79 per cent with values between 0.12 and 
0.18, and 94 per cent with values between 0.18 
and 0.24.17 Thus a definite though small per- 
centage with blood aleohol above the Indiana 
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and Maine upper legal limit were clinically 
sober. As an example of an extreme case, 
Jetter, of Buffalo, has reported that of a man 
with a blood alcohol of 0.4 per cent who’ was 
clinically sober.1* Most individuals with such 
a high value are stuporous or in coma, while 
the lethal limit is about 0.5 per cent.” 

Considering the lower limit designed legally 
to fix the level of ‘‘not under the influence’’. 
Saltau in England in 1936 found that in a series 
the lowest level for ‘‘under the influence’’ was 
0.09 per cent but he only examined 100 cases. 
Holeomb’s work in Illinois supports the view 
that when drivers in accidents have only 0.05 
per cent blood alcohol, the accidents are prob- 
ably not due to the alcohol.!? But Jetter’* 
found that 10 per cent of 1,000 cases (not stated 
to be associated with automobile accidents) 
were not merely ‘‘under the influence’’ but ex- 
hibited acute alcoholic intoxication with a 
blood alcohol of only 0.05 per cent. Sachsen- 
berg”? in Dresden stated that a blood alcohol 
concentration of 0.02 to 0.05 per cent affected 
driving capacity to some extent. And finally 
in 1939 Lawer, of Iowa, stated that ability to 
drive an automobile may be impaired with a 
blood alcohol as low as 0.035 per cent.?® 


It is quite possible that difference in climatic 
conditions may be one factor responsible for 
such different conclusions. Another type of 
factor is indicated by the statement of McGrath 
in Ireland in 1939.17 ‘‘Certain beverages 
which may contain only a small proportion of 
alcohol (such as certain forms of cider) may 
produce intoxicating effects out of all propor- 
tion to their aleohol content. In these special 
circumstances it can only be assumed that the 
beverage contains substances other than alcohol 
which exercise an intoxicating effect.’’ 

Certain drugs seem to alter the effect of 
aleohol. Injection of insulin’ ?> or of ephed- 
rin‘? lessens its effect. Smoking is said to 
increase it.17 Tolerance to alcohol is increased 
in fever and at high altitudes’’ and by addic- 
tion. 

H. W. Newman, Neuropsychiatrist at Stan- 
ford University Medical School, in collabora- 
tion with pharmacologists there, carried out 
between 1935 and 1937 important experiments 
on dogs, correlating carefully defined clinical 
evidences of various degrees of intoxication 
with blood aleohol concentrations.*® The dog 
was selected for such tests because man can 


scarcely be ethically employed in experiments 
designed to convert an abstainer into a chronic 
drinker, and because the dog’s reaction to 
aleohol does not appear to differ significantly 
from that of man, except for absence of any 
marked phase of excitement. The experiments 
were designed to test the generally accepted 
belief that the habitual consumption of large 
quantities of aleohol engenders in the consumer 
a resistance to its effects. 

Newman found that habituation to alcohol 
results in a slightly increased rate of absorption, 
a slightly higher maximum concentration in the 
blood for the same dose, but no increase in the 
rate of combustion.’* 2° There is a definite 
acquired tolerance to moderate concentrations, 
without any tolerance to anesthetic concentra- 
tions. That is to say, for moderate concentra- 
tions, and for equal blood alcohol percentages, 
the habituated dog shows a greater degree of 
nerve-muscle co-ordination than the abstinent 
dog. The cause seems to be actually a tissue- 
tolerance.1® Such experiments as have been per- 
formed on man are in agreement, thus Jetter*® 
has shown by tests on non-aleoholies that the 
incidence of alcoholic intoxication in them is 
considerably higher for the same blood con- 
centration of aleohol than it is in aleoholies. 

I have no time to deal with the various dis- 
eases which may simulate some of the symptoms 
of intoxication, and which may even produce 
substanees in the blood and breath, such as 
acetone in the diabetic, which may give an in- 
correct analysis, and mislead an untrained ob- 
server to conclude that the breath is alcoholic. 
But as indicating the extent of possibility of 
wrong diagnosis without careful examination, 
Jetter’s figures may be further quoted. Of 
1,150 cases admitted to the Buffalo City Hos- 
pital with a pre-admission diagnosis of clinical 
intoxication, 150, 13 per cent, had no alcohol 
in their blood. 

The above data reasonably suggest that, with 
the present state of our knowledge, such hard 
and fast limits as are now set out in the laws 
of Maine and Indiana, and which the United 
States Committee on Tests for Intoxication of 
the National Safety Council is doing its best to 
have adopted in other States, are not justified. 
I would prefer the conclusions stated last year 
by McGrath?’ to the Section of Pathology of the 
Royal Academy of Medicine in Ireland: 
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‘‘The courts now attach much weight to a clear 
proof of the amount of alcohol which had been consumed 
by an accused person. The blood alcohol concentration 
is a far safer guide to the person’s condition than even 
definite evidence (so often difficult to obtain) as to the 
amount of alcohol actually consumed, since it short cir- 
cuits and eliminates the relatively uncertain factors of 
absorption, metabolism, and excretion. The courts, there- 
fore, might reasonably regard the amount of the blood 
alcohol as being more helpful and cogent than proof of 
the amount of alcohol consumed. But in all cases, it is 
still necessary that all the circumstances of the case, in- 
cluding an efficient clinical examination, should be taken 
into account when assessing the relative degree of alco- 
holism present. 

‘¢The absence of alcohol from the blood would be a 
complete answer to a charge of drunkenness. The 
presence in the blood of very small amounts (less than 
0.03 per cent) would suggest almost conclusively that the 
accused was not under the influence of alcohol. A blood 
alcohol content of from 0.03 to 0.2 per cent may be 
variously interpreted.’’ 


I have not dealt at all with the rights of an 
individual in British countries to refuse a sample 
of blood or urine or breath for such analyses, 
nor the prejudicing effect of such a refusal in 
a court case. But a comment of Mr. Justice 
Reddin on the paper just referred to is of 
interest. In the discussion following presenta- 
tion of the paper Mr. Justice Reddin said that 
he did not feel that Widmark’s test, as a test, 
had advanced far enough to be used with the 
success or accuracy that Professor McGrath had 
accorded it. If any one tried to prick his ear 
he would at once have him charged with assault. 

In considering a potentially low safety limit 
it would be of interest and value to have ac- 
curate data as to just how much a man can 
drink with safety, even if thereafter he becomes 
involved in an automobile accident (I infer 
safety from a subsequent charge of being under 
the influence of aleohol). Such data are being 
published, but need confirmation and extension, 
while, except for Maine and Indiana, a lower 
safety limit has not legally been defined. Hag- 
gard of Yale University in 1938 concluded from 
actual experiments that a man can take before 
a meal one whisky highball or one Martini 
cocktail or somewhat more than a litre of 414 
per cent beer without his blood alcohol exceed- 
ing the 0.05 per cent limit, and twice these 


Gas of still unknown chemical composition, given 
off by mouldy lemons, greatly speeds up the production 
of yellow colour on the rinds of sound lemons kept in 
the same room or container, it has been discovered by 
Dr. J. B. Biale of the University of California at Los 
Angeles. When dark green lemons are exposed to the 





quantities after a meal.? The Norwegian Traffic 
Handbook publishes somewhat similar figures.” 

Summing up this review, I conclude: (1) At 
the present time the only reliable chemical tests 
bearing on the question of whether or not a 
person is under the influence of alcohol are 
those made on a sample of his blood. They do 
not afford absolute evidence of the presence of 
alcohol, but reasonable evidence. (2) These 
tests, to give reliable results, must be carried 
out by a person who has had rigid training in 
the type of chemical analysis used. (3) The 
results of such tests should not at present be 
rigidly interpreted to indicate whether or not a 
person is under the influence of alcohol. They 
ean properly be used as additional contributory 
evidence, but, unless they show complete absence 
of aleohol, not more than that. 
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vapours produced by the mould fungus they colour up 
several weeks earlier than similar unexposed fruits and 
their respiratory activity is greatly accelerated. There 
is also a tendency to shed the stem bases or ‘‘buttons’’, 
and in some cases pitting of the rind has resulted.— 
Science News Letter, May 25, 1940. 
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THE PSYCHONEUROSES OF WAR* 
By GEorGE F. Boyer, M.D. 


Toronto 


(After some introductory comments on the 
effects of warfare on personality and the 
consequent production of various functional 
disorders, the author continued.) 

HE calamitous state of war calls for the 

service of soldiers who are but personalities 
with different degrees of complexity of intellect 
and motive. It requires cohesion by the most 
practical time-tried methods. In the later 
stages the individual’s intellect and motives 
are sorely strained in his efforts to control his 
own sense of right of self-determination, his 
own ideas of social freedom and justice, and to 
suppress disturbances of emotional conflict. 
Expediency calls forth the finest co-ordination 
with discipline and all those standards of life 
which are individual and essentially ex- 
pressions of freedom. The objectives of service 
are personal, but, when dictated by correct 
motive, they will achieve the end of maximum 
efficiency. Perhaps when Cromwell chose a 
soldier who ‘‘knows what he fights for and 
loves what he knows’’ he expressed all we can 
today. He is said to have ‘‘winnowed’’ his 
‘*Tronsides’’ and after the winnowing, disci- 
pline and morale carried on. 

Functional disease does not lend itself well 
to the concrete. In medicine it is much more 
of the stuff that art is made of, when con- 
trasted with organic abnormalities, which are 
more of the exact sciences. When the latter 
precede or are complicated by functional dis- 
ease the state becomes more complex. Unfor- 
tunately, and greatly to our discomfiture, slight 
organic disease, or injury, is too often followed 
by protracted functional disease. Skill in 
recognition and control of a psychoneurosis is 
the result largely, if not solely, of patient prac- 
tice, directing energies towards a definite, use- 
ful, or ethical end. This all features the 
abstract and immaterial and is in sharp con- 
trast with the systematic arrangement of 
demonstrable facts present so much more con- 
stantly in organic changes. Therefore the field 


* A paper presented at a Session of the Toronto 
Academy of Medicine devoted to ‘‘War Medicine’’, 
November 10, 1939. 


of functional disease lends itself much more to 
the tests of experience than of reason and 
deduction, and this explains in part why func- 
tional neurological disease is so varied in 
nomenclature and opinion as to cause and treat- 
ment. We see this confusion in courts of law 
and in many phases of reestablishment towards 
human usefulness in or after war, in industrial 
accidents in civil life, and in states of dis- 
turbance in domestic life. 

Simple brief definitions are best for states as 
complex as the psychoneuroses but they do not 
fulfill all the essentials. The psychoneuroses 
have wide limits, ranging in degree of reactions 
of intolerance and escape. They may be called 
‘‘meomplete transient personality reactions of 
maladjustment to realities of life and environ- 
ment’’, or an ‘‘induced state of abnormality of 
the personality as the result of environmental 
reactions’’, or a ‘‘disorder of psychogenic 
origin, reactional in type, in which instinctive 
and emotional difficulties are manifested as 
mental or physical signs and symptoms’’, or a 
‘state of faulty psychological adaption to 
the stresses of life, representing an ineffectual 
struggle against a difficult environment most 
often based on fear or anxiety’’. My concep- 
tion of a psychoneurosis is fulfilled by deserib- 
ing it as a state of partial mental or bodily dis- 
turbance without demonstrable organic cause, 
present in an individual to whom the symptoms 
are real, occurring without his full knowledge 
as to cause, due to his reaction to an intolerable 
environment and to which he is without full 
power to adjust himself without the assistance 
of external forces. The two essentials of such 
states are, namely, the personality and the en- 
vironment. The former concerns the com- 
plexities of mental make-up, comprising as 1% 
does, instinctive, emotional and intellectual 
essentials; and the latter, the real situations of 
life under conditions of stress in which the 
ordinary circumstances of the individual will 
be at great variance to repellent or alarming 
influences. 

Under such circumstances it is no wonder 
that different minds develop, as it were, ‘‘tem- 
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porary connections’’, which, if repeated often 
enough and long enough, produce states of 
cerebral conditioning reflexes, the inhibition of 
which may sometimes be prolonged and diffi- 
eult. Instinctive fear is, as it were, the uncon- 
ditioning essential of the reflex, while war pro- 
duces the conditioning of the reflex, the inhibi- 
tion of which depends upon many features, im- 
portant among which are discipline, moral 
fibre, rest, time, and morale. The environment 
brings into close conflict, ideals and the instinct 
of self-preservation. In the perfect soldier his 
efforts and success in controlling the effects of 
the conflict will be in direct relation to his habit 
of reacting to an ideal in meeting his ways of 
daily life. Many influences augment ideals in 
army life and many annoy and suppress them 
(morals as to service, discipline, comradeship, 
adventure, revenge, justice, self-aggrandize- 
ment, vs. sublimation of self, discomfort, social 
and political inequality and privilege, disgust, 
physical fear, ete.). The soldier, just as the 
man, exists perhaps in his highest form as the 
one who is willing and who ean suffer for an 
ideal. This is largely a matter of training and 
depends upon the individual’s acquired control 
of emotional turmoil by intellect or sentiments. 
With this control he may earry on for long 
periods of time. This is borne out by the fre- 
quent instances of control of functional disease 
in war as shown to be in direct relation to 
regimental discipline, morale, tradition, esprit 
de corps, ete. ‘‘The occasion’’ of the final 
break towards invalidism often depends upon 
the collapse of this mechanism incidental with 
an otherwise unimportant event such as slight 
gassing or the proximity of shelling, slight 
injury, or nothing of actual importance. 
Fatigue and exhausting conditions may add 
significantly to the final precipitation of the 
collapse. In my opinion libidinous impulses 
play a small part in the soldier’s breakdown. 
No good end is served by elaborate classifica- 
tion of nervous disorders in military service 
and the general conception of the term environ- 
mental psychoneurosis or neurosis should be 
more generally accepted. This would be a great 
improvement over the use of such too often in- 
discriminate terms as neurasthenia, anxiety neu- 
rosis, traumatic neurosis, traumatic syndrome, 
psychasthenia, hysteria, conversion hysteria, 
compulsion neurosis, apprehension neurosis, 
shell-shock, khaki shock, obsessive compulsions, 


gastric, cardiac, and other types of qualifying 
neuroses. This is especially true in all forward 
or battle areas where forbidding and formidable 
diagnoses should be omitted in favour of a gen- 
eral term such as nervousness or ‘‘environ- 
mental’’ psychoneurosis or ‘‘environmental’’ 
neurosis. N.Y.D.N. is acceptable under condi- 
tions of regimental, ambulance and casualty 
clearing station work. These states should in the 
eyes of all be regarded in the essential light of 
environmental reactions. The more exact diag- 
nosis should be left for locations where more 
detailed study can be made of individual eases, 
as at base hospitals or under hospital conditions 
prior to discharge, far from the scene of battle 
and only when and where all documentation is 
available in each case. 


For the most frequent types of reaction of the 
soldier to war we do not need a long list of 
differentiated states. In my opinion, psycho- 
genic environmental conditions largely group 
themselves into: (1) anxiety or fear neuroses; 
(2) exhaustion states (neurasthenia) ; (3) hys- 
terical reactions; (4) borderland neurotic states 
(D.A.H.) ; (5) borderland psychotic states; (6) 
malingering, 

The most frequent state of neurological casual- 
ty in war occurs in shorter or longer periods of 
time to susceptibles on service. In intellectual 
inferiority (or moral inferiority), as in the 
mental defective, the symptoms as a rule assert 
themselves soon after stressful conditions super- 
vene. The symptoms are prominently those of a 
person under stress of fear with agitation, and 
perhaps with confusion or stupor and physical 
behaviouristie changes suggestive of some organic 
state. Asa rule, the usual sufferer from anxiety 
neurosis sees short battle service, and his ability 
to carry on may largely depend upon discipline, 
environment, and the personality of those under 
whom he serves. If evacuation takes place, and 
neuroses readily profit by the neurosis, then the 
regimental roll-call will soon be lessened, because 
functional disease is decimated by suggestion. 
In advanced areas of service, morale, discipline, 
rest, sedation, shelter, and the example of and the 
companionship and leadership of competent com- 
batant officers, with the confident, comprehen- 
sive, dominant assistance of regimental or field 
ambulance medical officers, will save many an 
otherwise casualty. In the advanced area, dis- 
turbed soldiers should be encouraged to discuss 
their concern about their symptoms, to dissociate 
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them in their minds from cowardice, and to re- 
gard them as evidence of ordinary states of dis- 
turbance rather than serious symptoms. In 
time, some of these cases will be evacuated from 
front-line service. Then, speedy occupation in 
categorized groups or discharge as emotionally 
unfit for war (but not for civil life) is, in many 
eases, not only just but actually wise, as a step 
towards early reestablishment. A large per- 
centage of such men can be returned to the front 
after rest in the area of activities. 


The term ‘‘exhaustion states’’ (neurasthenia), 
in military service, in my opinion, should be 
strictly reserved for a triad of symptoms — 
neurosis—fatigue or exhaustion—debility. This 
is the real case of neurasthenia and the sufferer 
is the picture of long service. He is an exhaus- 
tion neurosis. He has emotional anxiety and 
fear states prominently in his make-up. He 
neither sleeps, eats, nourishes, nor adjusts readi- 
ly. He has, as a rule, served two or three or 
more times the duration of arduous conditions 
than the more common anxiety ease. He is 
driven by duty. The will is willing and impels, 
but the frame fails. He needs, and may have to 
be made, to accept evacuation. His ideal is high, 
but his capacity has its limitations and he has 
usually exhausted it. He convalesces slowly. 
His ideal directs his conduct. He is a co-opera- 
tive patient. He confesses his symptoms with 
reluctance, he often reproaches himself for the 
loss of a comrade in some real or assumed error 
in judgment or action. He is worthy of the best 
his officers and physicians can give. Constitu- 
tionally, he is of that stuff whose ideals are hard 
on his emotions and his emotions and sentiments 
are hard on his ideals. If he has an incident of 
wounding, gassing, concussion, or illness, this is 
much more probably a real or more serious state 
than the more common anxiety or fear neurosis. 
When evacuated, the man should be soon oc- 
cupied. He needs encouragement, and in my 
experience reacts better to understanding direc- 
tion than indulgent sympathy. 

The hysterical reactor is an entirely different 
problem. Someone has said the hysteric lacks 
the will for health, the malingerer wills ill- 
health. The margin between the two sometimes 
dwindles to the thinnest thread and only depends 
for differentiation upon the features of a careful 
detailed record of facts contrasted with the 
history from the patient and the opinion of the 
examiner. The hysteric claims, or has, ‘‘an in- 


eident’’. It is usually slight and not of itself 
sufficient to keep him out of the line, where he 
usually has been but a short time. He is usually 
shrewd, alert, evasive, egotistic, a poor adjuster, 
and often nurses a grievance—a man with a con- 
duct sheet (not necessarily with serious in- 
cidents). He frequently has left the line with 
an anxiety state, or minor wound or injury, and 
developed the hysterical state at the base or just 
previous to discharge. His reaction is a slowly 
developed product of conflict and personality. 
He is ‘‘cured’’, only to relapse. He becomes 
normal in conduct with discipline, electrical sug- 
gestion, hypnotic suggestion, sometimes per- 
suasion or threat. Persuasion usually fails, in 
that his disability recurs soon. He is a man with 
a conflict, but he soon often learns to live com- 
fortably, somatically and mentally, with his eon- 
flict, and his motive is deeply buried in his 
personality, and it is usually selfish, defensive, 
or gainful. It is a matter of opinion whether he 
is a cousin of, or a brother to, the malingerer. 
He may be a ‘‘broken-off’’ state of a slowly de- 
veloping psychosis, and he often is a mental 
inferior, He is a man who is so ‘‘obviously dis- 
abled’’ that anyone ean see he is disabled (this is 
his ‘‘visible sign’’ of incapacity). Before the 
diagnosis is accepted and treatment or disposal 
determined all alternative organic diseases must 
be reasonably excluded. 


Neurotic states, wherein disturbances of the 
autonomic system are prominent, associated 
often with a syndrome of marked disorder in the 
heart’s action (D.A.H.) or a condition suggestive 
of thyroid stimulation, are perhaps the most 
frequent examples of a group of disabilities that 
are amongst the most difficult to adjust in a 
curative way. These cases are sometimes accom- 
panied by the most obstinate debility and often 
have gastrointestinal symptoms with nausea, 
vomiting and signs of colitis. They require ex- 
tensive investigation and consultation. Their 
courses are protracted, the prognosis is always 
doubtful, and the influences of rest, diet, and 
environment, with regulated occupation in the 
service or in civil life seem to be the most im- 
portant essentials for treatment. 

. The margins of the psychoneurosis and the 
psychosis shade into each other in such a way 
that absolutism is neither indicative of knowl- 
edge, ‘‘or wisdom’”’ or experience under condi- 
tions of military service, as well as in civil praec- 
tice. As a psychoneurosis is a partial or incom- 
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plete transient reaction of the personality, so a 
psychosis is a total transient (or permanent) 
reaction to life or environment, and of necessity 
the two meet and mingle in confusional, ob- 
sessional, and volitional disturbances. Psychoses 
are more dependent upon inherent factors deep 
in constitutional personality defects, and early, 
and sometimes mild-degree cases, soon contact 
psychiatric care for a shorter or longer period. 
In the commoner forms they are represented by 
hypomanias, mild schizoid types, psychasthenia, 
and compulsive reactions and psychopathic per- 
sonality states. War only precipitates the 
psychosis in the individual otherwise susceptible. 


Malingering is the will to simulate disease ; it 
does not fulfill the conditions of a psychoneurosis 
but it is difficult on occasions to deny the latter’s 
presence. If malingering is wilful aggravation 
of disease it is a frequent state; if it is simula- 
tion of disease without any disability whatso- 
ever, it is a much rarer disease. It is rare, for- 
ward of base units. It may be that it is repre- 
sented later frequently under war conditions by 
the hysteric. The malingerer is recruited from 
social misfits and the amoral, and sometimes 
from the defective. If malingering is suspected 
it should be given as an opinion, but, if cireum- 
stances indicate it is a fact, it should be diag- 
nosed and the circumstances substantiating it 
recorded. 


The treatment of psychoneuroses in war can- 
not be summarized in an arbitrary of concrete 
manner because the time and location of in- 
cidence are matters which entirely change treat- 
ment and disposal. Under conditions of mobili- 
zation and training, field and battle, hospital- 
ization, demobilization and_ rehabilitation, the 
handling of cases is entirely different. What is 
indicated, should functional disease be developed 
in training, will not and cannot be recommended 
under states of battle or later hospitalization. 
The possibilities of diagnosis, observation, study, 
and disposal are entirely different under these 
various situations. Therefore, for the purpose 
of discussion, I have placed my remarks as far 
as possible in generalizations with suggestions as 
to the essentials for prevention, treatment, dis- 
posal and re-establishment. The most important 
feature directed towards treatment is to direct 
one’s attention to generalizations as to cause. 
Organic diseases of all varieties should be 
scrupulously excluded as far as examination is 
possible in the area. 
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1. A comprehensive, cohesive policy, stripped 
of unessential theory, throughout the whole of 
the Canadian Forces, in whatever situations, 
accepting the same specifications, conditions, and 
limitations for enlistment, training, war, hos- 
pitalization, discharge, and pension, as_ to 
etiology, disability and treatment, is essential. 
Practical uniformity as to the conditions of 
etiology and terminology should be the aim. 
Over-specialization tends towards losing sight of 
the importance of this. Too long hospitalization 
is not only bad treatment but bad habit training, 
and I believe that many minor surgical and 
medical conditions are hospitalized in an in- "id 
atmosphere into the states of psychoneurosis and 
then left to the neuropsychiatrist to reestablish 
or solve. The psychoneuroses and their control 
need leadership, sympathy, decision, uniform 
routine of policy as to nomenclature, treatment 
and disposal. The policy as to the problem of 
the psychoneurosis must be known and accepted 
in principle by all medical branches and their 
prevention aimed at by all, for only by this way 
may the incidence of these states be prevented. 
The prevention is more economical and successful 
than the eure. 


2. A frequent error in relation to functional 
disturbances of war is the premise that suscep- 
tibles ean be excluded by examination on enlist- 
ment. All soldiers who are passed fit for service 
by any examining board cannot be assumed to be 
within normal limits, psychologically, neurotical- 
ly, intellectually, socially, and even physically, in 
any detailed way. Actually, all should be ac- 
cepted for service on a basis of probational train- 
ing for a period of three to six months, in the 
belief that personality maladjustment features 
will show themselves in reactions towards the 
conditions of army life as they relate to the 
efficiency of the individual in the herd. Only in 
some such way can such people as constitutional 
misfits (be they mentally or neurotically defec- 
tive) who fail in these environments be win- 
nowed out, although discipline may be a potent 
corrective. 

3. It is important, especially in army medicine, 
that psychoneurotie conditions be regarded as 
situational reactions dependent largely upon 
constitution, in the vast majority of cases. This 
is especially true of battle areas. Also, it should 
be accepted that in the normally adjusted 
person, intelligence, moral tone, discipline, rest, 
nourishment, and occupation are the material 
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factors in control and treatment. In war con- 
ditions the profits are escape; in later conditions 
they are relief from conflict in mind, protection 
from stress of living conditions, and gain. The 
denial or control of profits will add to the in- 
dividual’s determination to face and master 
suggested environmental reactions, The condi- 
tion existing has much too universally been 
regarded in the light of serious illness, far be- 
yond the power of the individual to minimize or 
inhibit. The evil of arbitrary diagnosis, as prac- 
tised in the army, is reflected in the use of a 
nomenclature too long regarded as disease, rather 
than a state, and therefore has been a suggestion 
of seriousness detrimental to treatment and prog- 
nosis. The presence of psychoneurotic com- 
plications and sequele in slight wounds, injury, 
or disease should not be forgotten by any army 
surgeon, and unusually long convalescence 
should be discouraged. In my opinion, as the 
psychoneuroses in war are the products in most 
cases of the susceptible’s inability to adjust to 
war states, then the profits should not be allowed 
to acerue too readily to his benefit. Psycho- 
neurotics should not wear wound stripes and 
should not have unreservedly the privileges of 
selected permanent categorized work or un- 
restricted pension consideration. Neither should 
psychoneurotics in over-filled categories on 
service have too facile discharge to civil life, to 
re-enter remunerative occupation at inflated 
wage levels, when perhaps more valuable citizen 
soldiers are carrying the banner of service in 


battle areas. Few things undermine morale more 


in the well-adjusted soldier than a sense of in- 
justice, too often in the past associated in his 
mind with conditions at home, where industrial 
high-wage scales and capitalists’ gains have con- 
trasted very unfairly to his disadvantage in the 
spheres of comfort, danger, pay and gratitude. 

4. The regimental medical officer is in the key 
position. He must be human and humane, but 
live by example more than precept. He must 
have a sagacious and practical knowledge of fear 
states and their control which is tempered by a 
stimulating sympathy for his men. He, with the 
combatant officers, must not let his men become 
confused on fear complexes by regarding them 
as cowardice reactions. He must lead them to 
regard fear as protective and universal and con- 
trollable by herd reactions, discipline, and ideal, 
often subdued by sentiments of revenge, anger, 
and influenced by the feelings of satisfaction and 


self-appreciation. He must be that essential link 
between the service of the cause as represented 
by. the unit and the soldier’s health with its con- 
flicts and complexities of personality. He must 
wisely counsel mental comfort, dispense physical 
rest and comfort by the judicious use of material 
things and perhaps a well-placed sedative. His 
very life is ‘‘service’’. He must estimate when 
mental conflict in the individual tilts the scales 
of efficiency towards evacuation. He must be 
discriminating and experienced. as to physical 
illness, psychoneurotie disturbance or physical 
injury. He must remember that from minor 
states the psychoneuroses grow at the base. He 
is the first, the important, the essential filter of 
service, and, should he react. to the urges for 
evacuation, he has the counsel and help of field 
ambulance and the casualty clearing station and 
their personnel and equipment. When he de- 
cides to evacuate his casualty he should do so 
speedily. He should remember that his diagnosis 
should indicate the symptoms’ of a situational 
neurosis. He need. not, and should not; be a 
neurological specialist, but he should: have prac- 
tical, defined ideas of this specialty ; he ean:pre- 
vent psychoneurosis as successfully as the ideal 
general practitioner, who prevents more psycho- 
neurotic disturbances than the specialist ever 
cures, His evacuations for psychoneurotics will 
bear a direct ratio in numbers to his knowledge, 
humanity, and zeal. He is the personification of 
Kipling’s ‘‘If’’, He is dynamic mentally and 
physically. What has been indicated as to him 
is applicable in some degree to the field-ambu- 
lance and casualty-station officers. Their forms, 
records, and opinions are essential to more de- 
tailed study under more opportune conditions at 
the base and on discharge, where studies of the 
psychoneuroses should involve full investigation 
in the fields of physical disease or injury, and 
where efficiency, reestablishment and prosecution 
of the aims of the war should be the by-word. 

5. If an emotional reaction first aroused by a 
certain mental event tends afterwards to be 
aroused by any other event which has become 
associated with the first one (Henderson and 
Gillespie) then the significance of the event and 
the association requires time, patience and prac- 
tice to uncover. This means individual investiga- 
tion, care and guidance. Every neurologist must 
have a free mental association with his patient. 
Organic disease must have been investigated and 
assessed or excluded. Only at places other than 
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advance areas can all these conditions be ful- 
filled. In such areas neurologists especially 
trained and experienced should be available, and 
they should be oriented into concerted policy by 
consultants. Frequently, deeply repressed re- 
proach is present, based on errors in judgment, 
confusing cowardice and fear; often resulting in 
insomnia, dreams, night terrors, and general dis- 
turbanee of the sympathetic system, which 
undermine the patient’s health and emotional 
equilibrium. Under such circumstances only, 
where the patient, his records, and treatment are 
available, should disposal be determined. There, 
many eases are ‘‘cured’’ (perhaps in a limited 
sense), possibly only to recur later when conflict 
returns or motive changes. There, disposal must 
be categorized occupation, or discharge from 
service. If discharge is decided upon in a 
‘‘eured’’ phase, it should be with or without a 
specific diagnosis specifying ‘‘emotional unfit- 
ness’’ for war service; (not necessarily any dis- 
ability for civil life). Pension suggests dis- 
ability, and only fixes the soldier’s reactions in 
his own mind. In few, if any, cases, where the 
diagnosis is psychoneurosis without definite 
evidences of organic sequele should monetary 
compensation be recommended, and in no ease 
should it be regarded as a rising scale after dis- 
charge. In those states complicated by debility, 
colitis, gastritis, disordered actions of the heart 
ete., it should not be granted at increasing rates 
after discharge, unless associated with organic 
states relative to service. 

6. Because in 1921 there were 65,000 pen- 
sioners for psychoneurosis of the British Govern- 
ment and this number was 50,000 in 1922, and 
because pensioners for the same condition in 
Canada increased from 3,618 in 1930 to 5,957 in 
1939 (figures not complete), the problems of 
compensation are important. In a given group 
of contentious Canadian pension cases many 
medical difficulties of diagnosis, variation in ter- 
minology and appraisal conceptions in different 
centres across Canada occurred. Cases were 
found indicative of deliberate production and 
marked exaggeration of symptoms, and also 
subterfuge. There were others where monetary 
stress, advancing years, intercurrent disease, and 
unnatural use of aleohol were found responsible 
for claims for pension in psychoneurotic states. 
Other causes for the production of, or main- 
tenance of, such claims were the unwise counsel 
of friends and organizations; evidence of prob- 
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able inevitable life failure, and mental deficiency 
causing manifold behaviour reactions. Ex- 
perience teaches that the certificates for pension 
from physicians alleging incapacity are of little 
value unless they have been prefaced by most 
careful perusal of all documents of service from 
enlistment to discharge, and are undoubted 
evidence of the examiner’s searching enquiry for 
facts of history as they concern the patient’s 
health and environmental influences, The im- 
portance of army documents with record of ill- 
ness during service cannot be over-stressed. 


TABLE I. 


INCIDENCE OF PsYCHONEUROSES IN RELATION TO 
CurRRENT KILLED AND WOUNDED IN FRANCE 


Per- | Per- 
centage| centage 
*N.S.S.H.| to to 











Date Killed|W ounded| F. UK. c.| killed | wounded 
April, 1915...| 1,678 | 2,616 40 2.3 1.5 
May, 1915...| 971| 2,373 117 | 120| 49 
June, 1915...| 319 606 67 21.0 11.0 
Aug., 1915... 51 190 25 49.0 | 13.0 
April, 1916...| 966] 2,385 470 48.6 19.7 
May, 1916...| 514] 1,665 291 56.6 | 11.4 
June, 19167..| 3,217 | 6,639 1,252 39.0 | 18.8 
Sept., 1916...| 4,799 | 10,156 s01 | 166] 7.8 
Dec., 1916f..| 247 632 32 13.0 5.0 
April, 1917** | 4,921 | 9,886 201 4.0 | 2.0 
Vimy—Oct. 
and Nov.,1917| 4,928 | 10,260 240 4.8 2.3 
Passchendaele 

Aug. and 
Sept., 1918..| 9,005 | 26,086 151 1.67 0.57 
Amiens— 
Oct., 1918...) 1,748 | 6,117 25 1.4 0.4 
Cambrai— 
Nov., 1918..| 437 | 1,275 15 3.4 | 1.17 


*N.S.S.H.: Neurasthenia, shell-shock and hysteria. 
F. UK. c¢.: France, United Kingdom (c) This may 
include a very few cases in Canada. 
*Shell-shock first in British Press, April, 1916. 
tFebruary, 1917, Dillon sent all shell-shock cases to 
special centre. 
**General Currie takes command June, 1917. 


1. The information in the above chart is for 
medical purposes and publication only. 

2. The number of killed and wounded each month 
must bear a direct ratio to the severity of conflict. 

3. The number of admissions for psychoneurotic 
states have no constant ratio to the number of killed or 
wounded and must relate to many factors, especially the 
environment influenced by discipline, morale, esprit de 
corps, or perhaps emotional features dependent upon 
victory or defeat. It must be assumed the intellectual 
coefficients remain more or less constant amongst the 
troup. 

< The highest incidence of percentage of psycho- 
neuroses was in the month of fewest killed (August, 
1915) and the months of, and following, the term shell- 
shock in the British press (April-May, 1916) which 
therefore bears no relationship to stress of service as 
represented by other war casualties. 

5. The lowest incidence of percentage of psycho- 
neuroses was in those months of heaviest fighting and 
casualties (perhaps affected by the flush of impending 
victory?). 
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I have expressed the opinion that we, as a pro- 
fession, have allowed the concept of psychoneu- 
rosis to assume a status and a roll of a disease 
entity that is detrimental to its control by the 
patient and his physician. The states become too 
diversified and complex in our own nomencla- 
ture; the state of psychoneurosis has become too 
serviceable to its host. It matters little whether 
physicians agree with regard to the individual 
patient being tainted by conscious motive or not, 
but what is significant is the fact that the 
latter’s correct thinking can and will control his 
health and actions as long as a doctrine of stimu- 
lation and leadership is accepted and as long as 
the environment and the discipline of the herd is 


correct. In my opinion, the view held by laity, 
law, and political influences is to a great extent 
due to medical creations as a result of diverse 
opinions often arbitrarily expressed, especially in 
courts of law and tribunals, wherein functional 
disease is wrongly related to a single incident or 
environment and not sufficiently correlated with 
the intricacies of personality, and often regarded 
as beyond influence on the part of the patient 
himself, Terms that suggest no appeal to the 
conscious should be discouraged and abandoned 
and, for this reason, shell-shock, which was 
based on the presence of organic changes, is a 
term greatly to be regretted and to be avoided. 


PERI-SYMPATHETIC INJECTION TREATMENT OF ASTHMA* 


By Hyman M. WILENSKY 


London, Ont. 


BRONCHIAL asthma is a debilitating and in- 

capacitating disease which unfortunately 
seems to strike persons of higher than average 
intelligence. The afflicted become prematurely 
aged in appearance, discouraged by the fre- 
quent recurrences of attacks and inadequate 
therapy, even so far as to be driven to the ulti- 
mate desperation of suicide. They are unable 
to maintain gainful positions in life because of 
frequent periods of incapacity. Often the cus- 
tomary remedial agents, such as epinephrine, 
lose their effect if their use is maintained over 
a long period of time. The result has been a 
desperate search for a new slightly altered 
medication which may give the desired tempo- 
rary relief. However, there does arise the situa- 
tion where no known medicinal remedy can give 
complete relief from the spasm, even for a time 
long enough to give the patient an opportunity 
to regain some of the energy and vitality ex- 
pended during the severest part of the episode. 
For these patients, chronically in a state of 
wheeziness and inadequate reaeration, means 
more desperate than simply injections or inhala- 
tions of medications are not only indicated but 
are imperative before the stress on the cardiac 
mechanism becomes too great. In these hopeless 
eases the indication for surgical intervention 


* Read before the Noon Day Study Club of Western 
Ontario on November 1, 1939. 


which may offer relief, even if not cure, becomes 
clear. 

The mechanism of the production of an 
asthmatic attack is undoubtedly a diminution 
in the calibre of the finer air passages. This 
obstruction has been considered® the result of 
three factors: (1) mucosal swelling or edema 
of the smaller bronchioles; (2) bronchorrhea; 
and (3) bronchospasm. 

Bronchoseopie observers have found mucosal 
congestion and edema of the large bronchi dur- 
ing an asthmatic attack. Because of these ob- 
servations and the correlation of the findings of 
other allergic responses with those of asthma, 
it is inferred that a similar condition exists in 
the bronchioles. The second factor of the 
mechanism in the production of the attack is 
suggested by the increased amount and viscidity 
of the sputum which frequently accompanies or 
follows a paroxysm. Hypertrophy of the 
bronchial muscles in asthma is presented as the 
evidence in favour of the theory of broncho- 
spasm. 

The extrinsic innervation2, 3, 6, 8,9, of the bronchial 
musculature is derived on each side through the pul- 
monary plexus, from both the vagus and the sympathetic 
trunks. The vagus nerve gives off anastomosing fibres 
to the sympathetic trunk of the same and the contra- 
lateral side. Thus both the right and the left sympa- 
thetic trunks contain nerve fibres from the right and 
the left vagus trunks. Similarly, sympathetic fibres from 


the cervical sympathetic trunks of the same and the op- 
posite side are distributed to the vagi. So the vagus and 
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the sympathetic nerve trunks are composed of both 
sympathetic and parasympathetic nerve fibres.? 

The thoracic sympathetic chain2, 8 is situated along 
the necks of the ribs, the ganglia lying directly in front 
of the corresponding rib. Seven to nine rami proceed 
postero-laterally from each ganglion to the intercostal 
nerve in the space above. From the second, third and 
fourth thoracic ganglia, branches proceed directly to the 
pulmonary plexus. All the ganglia, especially the upper 
five, give off branches to the thoracic aortic plexus and 
thence to the pulmonary plexus. Evidence indicates that 
the nerves conveyed by the cervical sympathetic to the 
pulmonary plexus are indirectly of thoracic origin. They 
pass from the upper six thoracic ganglia by way of the 
rami communicantes to the anterior roots of the thoracic 
nerves and up through the spinal column as far as the 
third and fourth thoracic segments; from here they pro- 
ceed through the upper intercostal nerves and the 
thoracic sympathetic trunk to the cervical sympathetic 
ganglia. Some of the fibres ascend directly through the 
thoracic sympathetic trunk from the thoracic to the 
cervical ganglia. Thus, the sympathetic innervation 
of the bronchi is derived from the thoracic source, 
directly or indirectly, and most of it travels by way 
of the communicating rami that join the intercostal 
nerves, 


Two theories are presented® as the explanation 
for the beneficial effect of sympathetic interrup- 
tion in the treatment of asthma. First, that 
the bronchoconstrictor fibres run in the sym- 
pathetic chain and there is ample evidence to 
indicate that this is true; and, secondly, that 
the sympathetic is the afferent or sensory limb 
of a reflex are wherein the vagus forms the 
efferent or motor part. The latter theory is 
supported by the unusual phenomenon that 
interruption of either of two nerve pathways 
that were originally supposed to have predomi- 
nantly antagonistic motor effects on the lung 
produce a similar relief of asthma. It is im- 
portant to note that all the afferent dorsal 
sympathetic pulmonary fibres are contained in 
the rami communicantes passing to the inter- 
costal nerves.* 


The various surgical procedures” ° which have 
been performed in the past on the extrinsic 
nerves to the lungs have varied from operations 
on the sympathetic system, the parasympathetic 
system, or a combination of resection of the 
sympathetic and the vagus nerves. The more 
recently described’ procedure is a bilateral re- 
section of the posterior pulmonary plexus. These 
methods are major surgical procedures as com- 
pared with the method of destruction of the 
rami communicantes by the injection of absolute 
alcohol. The results of the latter procedure 
compare more than favourably with those at- 
tained. by the more radical direct surgical section 
of the various extrinsic nerves to the lungs.” ® 7 
The injection method is an office or home pro- 
cedure that may be conducted without interrup- 
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tion of the activities of any patients who were 
not completely incapacitated prior to commenc- 
ing treatment. 


PROCEDURE 


The method to be described follows closely the 
technique used by Levin.*:* The patient is seated 
with the knees flexed and the hands reaching 
beneath the knees, so that the spine is arched 
backward and the scapule are retracted laterally 
as far as possible. A point is selected 4 cm. 
from.the spine and over the lower border of the 
rib above the interspace through which the in- 
jection is to be made. A few drops of novo- 
caine, 2 per cent, are injected intradermally so 
as to raise a wheal; then a long security needle 
is introduced perpendicularly to the inferior 
margin of the rib. The needle is then directed 
downwards and at an angle of forty-five de- 
grees forward and inward for a distance of 
about 4 to 5 em. instilling the anesthetic ahead 
of the advancing needle. The point of the 
needle may be felt to slip between the external 
and the internal intercostal muscles. The 
needle is advanced a further 0.5 em. toward the 
spine, where about 2.5 c.c. of absolute alcohol 
are injected. The correct site for injection is 
confirmed by a severe, sharp pain starting 2 or 
3 interspaces immediately below the site of in- 
jection and radiating forward around the chest 
to about the mid-clavicular line. Depending 
upon the amount of pain or shock produced, 
one, two or three nerves may be injected at a 
single sitting. 

The complications that may arise are: (1) 
the immediate radiating pain just described, 
which lasts about thirty to forty seconds; (2) 
the shock which may last fifteen to thirty 
minutes; (3) injury to the pleura with the pro- 
duction of a pneumothorax; and (4) a mild 
neuralgia along the site of the innervation of 
the intercostal nerves. The neuralgia takes the 
form of a hyperesthesia or an anesthesia which 
usually is relieved by 5 grains of acetyl-sali- 
eylic acid. A tendency may remain for the 
back to become tired more easily on exertion. 
The neuralgia and fatigue usually disappear 
after several months, but may persist for a few 
years. 

The development of pneumothorax may be 
distressing but is not usually dangerous. How- 
ever, it may be difficult to control because of 
the customary presence of. a marked emphy- 
sema. When in doubt about the site of the 
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needle in relation to the pleura, it may be con- 
nected to the manometer on a pneumothorax 
machine to ascertain the presence or absence of 
respiratory excursions. . 

In the cases that have a moderately severe 
bronchitis associated with the asthma there is an 
increase in the amount of sputum for a few 
days following relief of the spasm; then the 
sputum gradually and progressively decreases 
in amount. Frequently, these patients have 
several days of chills and fever, probably the 
result of an unaccustomed aeration of sites long 
stagnant. 


CASE 1 


The first patient upon whom the treatment was 
attempted was Mr. A.H., aged 30, who was ill in the 
Sanatorium with far-advanced pulmonary tuberculosis, 
bilateral pneumothorax with bilateral effusions, hay 
fever, amyloidosis, and asthma of twelve years’ dura- 
tion. The skin sensitivity tests revealed a positive 
reaction only to dog hair. In the hope that relief from 
the distressing asthma might be attained and thus 
make life somewhat less miserable the patient per- 
mitted the treatment to be used upon him. 

The treatment was begun on July 19, 1935, and 
completed in twelve days. He received injections 
through the 2nd, 3rd, 4th, 6th and 7th interspaces on 
the left, and through the 3rd, 4th, 5th and 6th on the 
right side. He was comparatively comfortable and 
the sputum had decreased from 144 ounces to 2 drachms 
in twenty-four hours with a loose wheeze by the end 
of the treatment. A note on his chart, dated seven 
months later, states ‘‘He has had no severe asthma, 
but he has an irritating cough’’. On October 1, 1936, 
he died following the development of a spontaneous 
pneumothorax on the right side. 

This patient received considerable relief from his 
asthma following the injection therapy. He required 
no further epinephrine for the period from July, 1935, 
until his death. He continued to have periods of 
dyspnea, but not of a spasmodic nature and explicable 
on the basis of his other conditions. 


CASE 2 


Mr. W.G., aged 51, was a case of far-advanced 
pulmonary tuberculosis with cavity and positive 
sputum. He had had asthma for over thirteen years. 
It was seasonal, lasting from April until October or 
November each year. During these months he lost 
between thirty and forty pounds, his sputum became 
increased, his temperature was elevated, and he was 
continuously confined to bed. The skin sensitivity tests 
were all negative. The examination of the chest re- 
vealed impaired resonance over both upper lung fields 
with considerable moisture and signs of right-sided 
cavity. Numerous rhonchi could be heard throughout 
the chest during the period of asthma. He required 
repeated epinephrine injections to ease the paroxysms. 

The treatment was begun on July 26, 1935, and 
concluded in thirteen days. The injections were made 
through the 3rd and 5th interspaces on both sides. The 
night preceding the first treatment he received ten 
hypodermics of epinephrine. Following the day of the 
first treatment he received one injection of epinephrine 
on July 29, 1935, and has had none since. By August 
3, 1935, his sputum had decreased from eleven to seven 
ounces in twenty-four hours. Although he still be- 
comes dyspneic on hot, humid days, his shortness of 
breath is the same as that complained of by other 
tuberculous patients at the same time. He claims that 
there has been no asthmatic tightening of the chest 
since July, 1935. On July 12, 1939, he made a trip from 


the hospital whereas, previous to 1935, he had always 
been confined to bed at that time of year. This man 
may be considered cured up until the present time, that 
is, @ period of over four years. 


CASE 3 


Mrs. R.B., aged 30, had. asthma since December, 
1935. She was having attacks every night and on the 
slightest exertion during the day. Both grandmothers 
and an aunt had asthma. The skin sensitivity tests were 
all negative except mild reactions to ovo-mucoid and egg- 
white. The examination of the chest showed expansion 
symmetrical but limited, no emphysema, no moisture, but 
rhonchi throughout. The injections were given between 
September 23, 1936, and November 27, 1936, through 
the 3rd and 5th interspaces on the right and left sides. 
She has had no asthmatic attacks since the completion of 
treatment. She is now able to do her own housework 
and take exercise. One year ago she became slightly 
wheezy when she used a broom instead of a vacuum 
cleaner, but no attack resulted. This patient has been 
considered cured for a period of three years. 


CASE 4 


Mrs. O.F., aged 44, had had asthma of the perennial 
type for twenty-five years. The asthmatic seizures were 
increased in severity during premenstrual periods and 
easier during pregnancy. After menstruation ceased in 
October, 1935, the asthma became continuous and in- 
creasingly severe. Before the onset of asthma she 
weighed 185 pounds, while at the time of examination 
her weight was 95. The asthmatic seizures were so 
severe that epinephrine was administered intravenously. 
The skin sensitivity tests showed strong reactions to 
twelve proteins. She was also sensitive to acetyl-sali- 
cylic acid. The chest examination showed emphysema 
with numerous rhonchi. Radiographically, the chest re- 
vealed a heavy bronchial tree and irregular diaphragms 
with obliteration of the costophrenic sulci. The treat- 
ment was given between March 30, 1937, and June 28, 
1937, through the 2nd, 3rd, 4th, 5th and 7th interspaces 
on the right and the 3rd, 4th, 5th and 6th on the left 
side. The patient claimed that the injections on the left 
side increased the asthma, while the injections on the 
right resulted in relief. In this case there was a de- 
crease in the severity of the paroxysms so that ease could 
be attained with an epinephrine nebulizer. She died in 
March, 1938, following several days of severe asthmatic 
seizures, 


CASE 5 


Mrs. F.G., aged 33, had had asthma of a severe 
perennial type with bronchitis and heavy, tenacious 
sputum over a period of several years. She required 
hospitalization on a few occasions and had had five 
bronchoscopic examinations to relieve the dyspnea. Epi- 
nephrine and morphine were used frequently to control 
the attacks. The asthma was more severe than usual 
at the premenstrual period. The chest was found to be 
hyperresonant and emphysematous; the left side was 
slightly larger than the right; rhonchi were present 
throughout and there was moisture at the right base 
posteriorly. Injections were given between April 15, 
1938, and June 27, 1938, and again on October 1 and 3, 
1938, through the 2nd, 4th and 6th left and 3rd, 5th and 
6th right interspaces. She has had little discomfort since 
October, 1938. The attacks occurred at the premenstrual 
period. They frequently took the form of a bronchor- 
rhea so that the whole chest sounded ‘‘bubbly’’, and 
were controlled by atropine orally. She has needed no 
epinephrine since April, 1939. This patient may be con- 
sidered as having received marked relief. 


CASE 6 


Mr. F.W., aged 57, had had asthma for twenty-three 
years, was unfit to continue farming, and began selling 
insurance. The asthma was improved somewhat until 
the winter of 1937, when it became severe again. Em- 
physema, numerous sibilant and musical rales throughout 
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the chest and moist rales at the right base posteriorly 
were found. Fluoroscopic examination showed heavy 
linears. Three injections of absolute alcohol were made 
through each of the 3rd, 5th and 6th interspaces on the 
left and the 3rd, 4th and 6th interspaces on the right 
side, between August 15, 1938, and November 9, 1938. 
The patient has had no attacks of asthma since the be- 
ginning of the treatment although there was a slight 
choking while loading oats in. September, 1938. In 
November, 1938, he became dyspneic on exertion but had 
no asthma. This dyspnea disappeared spontaneously. 
This patient may be considered a cure of one year’s 
duration. 


od 


CASE 7 


Mr. G.Y., aged 51, had had asthma for twenty years 
so severe that he stopped work for the year and a half 
preceding treatment and had been confined to bed for 
some time. He had considerable cough with tenacious 
sputum. This man had a moderate kyphosis. The chest 
was markedly emphysematous, with musical rales through- 
out and moist rales at the bases. The injections were 
given between May 19, 1939, and June 27, 1939, through 
the 3rd, 4th and Sth right and left interspaces. The pa- 
tient had no asthmatic attacks after May 30, 1939, when 
he received the fourth injection. By June 23rd he had 
done some painting and eaten an egg with no ill effects, 
whereas previously either venture would have precipi- 
tated an attack. He has been able to do farm labour. 
He has some cough with easily raised sputum, but sleeps 
and eats well and has lost the strained, tired appearance 
present when first examined. Fluoroscopic examination 
revealed the persistence of the heavy linears present prior 
to treatment but the excursion of the diaphragms im- 
proved considerably. This man has been free of asthma 
for a period of five months. 


DISCUSSION 


The variation in the results of the treatment 
of asthma by the peri-sympathetiec injection of 
alcohol is probably dependent (1) on the 
severity of the bronchitis and the bronchial 
changes in the different patients; (2) on the 
degree of imbalance of the extrinsic nerve 
supply to the lungs; and (3) upon the psycho- 
genic factor. Braeuker® has said that broncho- 
spasm may theoretically occur following section 
of the extrinsic nerve supply to the lungs from 
stimulation of the ganglia in the bronchi either 
from the blood or by way of an intrapulmonary 
reflex are. 


During his active years in the post-mortem room 
Osler had a series of anatomical tubercles or post-mortem 
warts on his hands—eight or ten during a period of 
15 years. These are due to direct infection of the skin 
by the tubercle bacillus. Although he states that gen- 


eral invasion of the system has apparently resulted from 
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SUMMARY 


1. The treatment may be applied as an office 
or home procedure without interruption of the 
patient’s activities. 

2. Relief of various symptoms is described. 

3. Of the 18 patients who received the peri- 
sympathetic injection treatments 14 or 78 per 
cent had what was considered an adequate 
number of injections to produce possible re- 
sults, and 4, or 22 per cent, for diverse reasons 
did not receive adequate therapy. 

4, All 18 patients had some degree of relief, 
even though in some eases it was transient. 

5. However, of the 14 who received sufficient 
injections 6, or 42.8 per cent, were completely 
cured; 4, or 28.6 per cent, received marked re- 
lief, that is the attacks were reduced greatly in 
number and severity; and 4, or 28.6 per cent, 
had slight relief, that is, the attacks were less 
frequent and when they occurred they were 
milder and more readily dissipated than before 
treatment. 


In closing, may I express my appreciation to Dr. D. 
W. Crombie, Superintendent of the Queen Alexandra 
Sanatorium, for permission to attempt this therapy on 
the first two patients cited and to Dr. J. W. Crane, of the 
University of Western Ontario, for his editorial advice. 
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them he was evidently not apprehensive himself, as he 
allowed one to develop without treatment. It gradually 
reached the size of a ten-cent piece, and then remained 
quiescent. It finally disappeared after a period of seven 
months. He makes two references to this personal ex- 
perience in his writings.—Sir Wm. Osler Memorial 
Volume, 1926, p. 68. 
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CAESAREAN SECTION* 


By NATHAN SHAUL, M.B.(Tor.), M.Sc.( PENN.) 


Toronto 


N a little over seven years from February 30, 

1932, to June 1, 1939, the writer delivered 
1,449 cases. These were all private patients 
delivered in the hospital and only a very small 
percentage at home. There were no maternal 
deaths, and an uncorrected fetal mortality of 
2.8 per cent. 

During this period there were 26 Cesarean 
sections, of which 2 were classical and 24 low 
cervical double flap operations, an incidence of 
1.79 per cent. There was no maternal mortality 
but a morbidity of 11 per cent. Of the 2 infant 
mortalities, one child was stillborn; the other 


lived 14 hours. 


INDICATIONS FOR CZSAREAN SECTION IN THS SERIES 


Number 

of cases 
UII: 6 kdcc nn een deaweniecavnieneeenes 9 
Pincenta preevis cemtralia .. 6 .cccccsccccccces 2 
Old primipara; prolonged sterility and abnormal 


SOE. BNO RNASE NSA CRE ERO ROR 1 
Previous Cesarean section: ..........csesececes 2 
Previous stillbirths and difficult deliveries ...... 3 
PUG DOTTIE 66.000 cnsesenedvewnsana wa 3 
OES TOP SURE ek cc wicn vase dneesnaanes 2 
Cardiac disease where sterilization was indicated 1 
Pre-eclamptic toxemia. (Previous pregnancy 

ended in eclampsia with dead baby) ...... 
Ge TUE: cine iacvs cess ddnddee wdestawces 
Bilateral nephrolithiasis and disproportion ..... 1 


One classical Cesarean section was done for 
a woman who had been allowed to be in labour 
for 48 hours, consent for operation not being 
given till then. The fetal heart sounds became 
very weak prior to operation. In spite of the 
Cesarean the baby was born dead. This pa- 
tient had a very stormy convalescence, due, in 
my opinion, to contamination by meconium. 
Under supportive treatment she recovered, but 
was subsequently twice operated on for adhe- 
sions. She has since had a Cesarean section 
done and has a live baby. 

The other elassical Cesarean operation was 
done for placenta previa with severe hemor- 
rhage in a 3 weeks’ premature labour. The pa- 
tient made an uneventful recovery, but the baby 
lived only 14 hours. 

Of the 24 patients subjected to the low cervi- 
cal Cesarean section, 22 made uneventful re- 


* Read at a regular meeting of the Mount Sinai 
Clinical Society in Toronto, November 16, 1939. 


coveries; of the 2 who developed complications 
one had a urinary fistula for about 5 days due 
to injury of the bladder, which healed spon- 
taneously, necessitating hospitalization of only 
2 weeks. The second had had a previous 
Cesarean section but this time developed a 
wound infection as a result of meconium con- 
tamination. She ran a high temperature for 
4 days. When the skin abscess was probed her 
temperature dropped to nearly normal. She 
was sent home on the 12th day after operation 
but 4 days later developed a manic condition, 
necessitating confinement in a psychiatric hos- 
pital. During her stay she developed a phlebitis 
of the right leg, which cleared up with the use 
of sulfanilamide. Her abdominal wound healed 
completely. The 24 babies of this group are all 
living. 

Twenty-four of the 26 operations were done 
under spinal anesthesia, 1 under gas and 
oxygen, and 1 under ether. 


The most satisfactory anesthetic in this series 
was spinal. The author has never seen any ill 
effects from this in obstetrics, although he is 
aware of the fact that many authorities do not 
recommend it and some oppose its use. Bue, 
Palliez, and Louis Gernez report a consecutive 
series of 131 Cesareans without any maternal 
deaths. In 101 cases spinal anesthesfa was used. 
These authors believe that their favourable re- 
sults were due, at least in part, to the use of 
spinal anesthesia. §S. A. Cosgrove,? of Jersey 
City, who has an unusually large experience 
with spinal anesthesia in obstetrics states that 
he had had only 1 mortality in his large series 
of cases which could be directly attributed to 
spinal anesthesia and this in a patient with 
severe toxemia and myocarditis. He still uses 
spinal anesthesia in almost 90 per cent of his 
obstetrical laparotomies. 


The old classification of ‘‘elective Cesarean”’ 
and ‘‘Cesarean of necessity’’ should at all time 
be adopted. In the elective group are included 
patients seen before the onset of labour, with 
intact membranes. Clinical indications for this 
method of delivery are contracted pelvis and 
accidental hemorrhage or placenta previa. The 
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mortality should be low, comparable to that fol- 
lowing simple laparotomy. 

In the other group are included neglected 
dystocias, patients exsanguinated as a result of 
placenta previa or abruptio placente, and tox- 
mia cases which have failed to respond to con- 
servative treatment. The mortality is necessarily 
high, in direct ratio to the resistance of the 
patient and the extent to which infection has 
progressed. 

I agree with E. A. Schumann‘ that ‘‘in women 
with manifest, though not necessarily insuper- 
able, disproportion, whether this be of maternal 
or fetal origin, elective Caesarean section under 
local or spinal anesthesia and preferably with- 
out a preliminary test of labour, offers the best 
prognosis for the life and well being of the 
infant as well as the subsequent health of the 
mother. If one contrasts the end-results of such 
section with those following difficult forceps 
delivery or version, with their constant threat 
of fetal intracranial hemorrhage, Erb’s paralysis 
and the like, not to mention the permanent and 
often irreparable damage done to the pelvic 
fascias and the sacro-iliaec articulation of the 
mother, the conclusion is inevitable that section 
is the procedure of choice.’’ 


Laparotomies in general, in spite of careful 
technique, are not entirely devoid of mortality 
from such causes as pulmonary embolus or 
cerebral thrombosis, more rarely, peritonitis or 
post-partum hemorrhage. It is admitted that 
Cesarean section is no exception in this regard. 
Dr. Schumann* however reports ‘‘a summary 
of 120 consecutive elective sections with no 
maternal mortality, a surgical morbidity of 6 
per cent and an infant mortality of 2.5 per 
eent.’’ This summary supports the contention 
that the elective operation carries with it a 
fairly negligible risk, whereas, when enforced by 
some complication of labour, the risk is great. 
In these cases however the operation is justified 
by the fact that many of these women are 
doomed, and hysterotomy seems to offer them 
and their infants the most hopeful prognosis. 


In support of the trachelohysterotomy of the 
double flap type; which is the method I used 
in 96 per cent of the operations, I wish to men- 
tion the first case which I did at the Mount 
Sinai Hospital. The patient had had a previous 
Cesarean operation which resulted in her only 


uray 


living child, the other four children having died 
due to difficult deliveries. I saw her in consulta- 
tion, after she had been in labour for several 
hours, in the course of which she had had at 
least 2 vaginal examinations with a diagnosis of 
breech presentation. On vaginal examination I 
discovered that it was a head and hand presenta- 
tion. Needless to say, the membranes were rup- 
tured, the cervix fully dilated, and the patient 
was having violent and frequent contractions 
but making no further progress. Temperature, 
pulse and respiration were slightly elevated. 

A Cesarean section was decided upon for 
fear of ruptured uterus and its consequences. 
She was removed to the hospital where a 
trachelohysterotomy double-flap operation was 
done and a live baby delivered. The patient 
made an uneventful recovery, and was dis- 
charged in good eondition with a living child, 
having been hospitalized only 17 days. 

To my mind, the low cervical Cesarean opera- 
tion does not take any longer than the classical 
one, is much safer, the convalescence is smoother, 
and, in some cases, compares favourably with a 
delivery per vaginam. 

The shortest stay in hospital of this series was 
9 days and the longest 17, making an average of 
about 2 weeks. 


SUMMARY 

1. Cesarean section, in properly selected cases, 
is a comparatively safe operation and should 
not be considered as a last resort. 

2. The low cervical operation is safer because 
the placental site is more likely to be avoided 
(except in placenta previa). Moreover, the 
area is not as thick or as vascular as the fundus 
uteri and the incision can be oversewn by two 
layers of peritoneum. 

3. It should be done before the patient is ex- 
hausted, and if possible before the membranes 
rupture. 

4. In my experience spinal anesthesia has 
been excellent in Cesarean section. 

5. It is always wise to have an intravenous 
injection running during the operation, and in 
ease of placenta previa or accidental hemor- 
rhage, transfusion should be done before or 
during the operation. 
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Case Reports 


A CASE OF SODOKU (RAT-BITE 
FEVER) 


(WitH SPECIAL REFERENCE TO TREATMENT) 


By J. E. CABANA 
Ste-Justine Hospital, Montreal 


Maurice B., four years old, was admitted to 
Ste-Justine Hospital on July 27, 1939, for an abscess 
localized on the outward part of his right wrist. 

The boy’s father told us that two weeks before ad- 
mission, i.e, July 11, 1939, he was awakened by the 
screams of his child. 
stained with blood, told his father that he had been 
bitten by a big rat. In fact, the father noticed a 
slight wound on the right nostril, another one near 
the left eyebrow, and a third one on the right wrist. 
The wounds were washed with H,O., and swabbed with 
a little iodine. After two or three days everything 
appeared normal and hardly any signs of the wounds 
were left. Exactly twelve days after the accident a 
bloody and bulky spot became visible at the very 
spot of the bite on the wrist; the child also complained 
of headaches and he had severe chills. The father 
noticed that he perspired profusely. The parents then 
decided to take the child to the hospital. 

Neither the personal nor family history showed 
anything of note. 

Clinical examination.—The clinical examination on 
admission to the hospital showed a fair state of health. 
The child was rather weak and of delicate constitution ; 
he was pale, and had lost weight; temperature 99°; 
pulse 84. 

Head, eyes, normal reflexes; nose, mouth, teeth, 
throat, ears, showed nothing particular; no signs of 
the wounds remained. 

Thorax, heart and lungs, normal. The only point 

of interest in the physical condition was in the right 
arm. 
On the outer part of his right wrist, just where 
he was bitten, there was a red, hard, pseudo- 
phlegmonous, slightly painful tumefaction, the size of 
a twenty-five cent piece. On the forearm of the same 
limb a trail of red spots was also noticed. The lymph 
glands in the arm-pit of the same side were hard and 
movable. 

Laboratory examimations. — Urinalysis: normal. 
Blood formula: red blood cells 4,200,000, white blood 
cells 10,200. Schilling: 0-10-0-0-15-34-30-6-. 

With a diagnosis of abscess, operation was de- 
cided on for the following morning. No pus was 
found, The infiltration of the tissues was both super- 
ficial and deep. A drain of iodized lint was placed 
in the wound. On the following days the healing of 
the wound progressed normally and a complete cure 
was expected. 

Evolution.—On the fourth day following the surgi- 
eal intervention the wound swelled, became hard and 
of a bluish-red colour. There were signs of agitation; 
temperature 103°, with chills, profuse perspiration, 
tachycardia, cephalalgia and vomiting; an exanthem 
appeared which covered the thorax, the abdomen and 
the face. This was formed by areas the size of large 
lenticule of the erythemato-papulous type, which dis- 
appeared upon vitro-pressure leaving afterwards poly- 
cyclical round spots, The fever lasted for a few days, 
the temperature became normal again, and the general 
condition improved. But three or four days later 
another bout of fever took place, similar to the first 
one, accompanied with exanthem and induration of 
the scar. The evolution of this second thermal 


The boy, in tears, his face 


ascension resembled the first one and was followed 
by another period of apyrexia. A series of relapses 
was observed; the pyrexia appeared regularly every 
fourth or fifth day with the same general reaction. 
After the sixth thermal elevation, however, all local 
reaction ceased. 

Diagnosis.—Such a symptomatology allowed us to 
rule out the following diagnoses: (1) phlegmon: the 
contrary was manifested by the operation and its 
evolution; (2) common septicemia: negative blood 
culture—contrary evolution; (3) measles, scarlet-fever: 
disappearance of the rash, successive returns of the 
rash; (4) osteitis: radiological examination, negative; 
(5) syphilis: blood Wassermann negative; absence of 
any hereditary sign; (6) spirochetosis: recurrent 
fever—no splenomegalia, remittent fever-——no jaundice, 
malaria—laboratory tests, negative; (7) pneumopathy: 
radiological and clinical examination, negative. 

A diagnosis of rat-bite fever appeared to us the 
most logical. We then called on the aid of the 
laboratory to search for the pathogenic agent. Un- 
fortunately nothing could be discovered: smears, ex- 
amination with the ultra-microscope, culture, blood cul- 
ture, inoculation in guinea-pigs did not show any bacillus, 
or microbe, or spirillum. Although the laboratory 
failed to confirm the diagnosis of sodoku, it did not 
however reject it. In the presence of clinical signs 
as classical as the above-mentioned, i.e., intermittent 
fever simultaneous with a generalized exanthem, local 
reaction, and the history of a rat bite, we decided on 
the diagnosis of ‘‘sodoku’’, 


Treatment. — Arsenobenzol is the treatment men- 
tioned in textbooks for such a disease. We gave to 
our young patient four injections of sulfarsenobenzol; 
three of them were intravenous. But there was no 
evident result. We then called upon Dr. J. Saucier. 
We asked him if a pyretic treatment would give any 
result. ‘‘He did not remember’’, he answered, ‘‘that 
this form of treatment had ever been tried, but that 
he did not see any objection to doing so.’’ A first 
treatment was started on October 6, 1939, and the 
result was that the thermal ascension was considerably 
delayed; a second treatment took place on October 
13th, a third one on October 20th and a fourth one 
on October 28th; then the thermal tracing fluctuated 
between 98 and 100°, and became normal. The usual 
technique of electropyrexia was used in this case, 
vig., four times 5 hours at 105° F. at intervals ranging 
from 5 to 8 days. 

Conclusion.—On November 15th the child was dis- 
charged from the hospital with a temperature of 98° 
and pulse of 108, after having been under observation 
at the hospital for 112 days. The parents took his 
temperature regularly and the boy reported to the 
dispensary every fortnight. On January 5, 1940, the 
last time that the child reported, he felt very well 
and did not show any trouble. Only once did he have 
temperature since his departure from the hospital. 
We then considered him cured, and, most likely, by 
our pyretic treatment. 
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A CASE OF ACUTE DACRYOADENITIS 
By J. P. BoLey AND R. E. TAYLOR 
Windsor, Ont. 


Mrs. G., aged 74, noticed, three days before seek- 
ing advice, a discomfort of the right upper eyelid. 
Then in rapid order she experienced swelling, tender- 
ness, and pain sufficient to prevent sleep. The vision 
was not disturbed. 

A diffuse dusky redness of the entire right orbital 
region was noted. <A swelling the size of a half 
marble occupied the outer and upper portion of the 
upper eyelid. This was tense and tender. Its upper 
border could not be defined as it passed out of reach 
under the orbital margin. The skin was freely mov- 
able over this mass, but eversion of the lid could not 
done. The lid was elevated somewhat and inspection 
of its conjunctiva showed some degree of inflammation. 
There were some mucoid shreds in the conjunctival 
sac from which a swab was taken for culture. The 
globe itself appeared not to be involved and was 
normal in all respects for a patient of that age. It 
was felt that this was an acute inflammation of the 
lower anterior part, the palpebral portion, of the 
lachrymal gland. 


Being apprehensive of suppuration, with possible 
resulting lachrymal fistula, a vigorous treatment was 
instituted including the use of dagenan (sulfapyridine) 
in adequate dosage, pending the report of the culture. 
Hot fomentations gave relief. The next day the 
redness was gone and the swelling reduced to the size 
of a split pea. Two days later no swelling could be 
felt. The laboratory reported a staphylococcus which 
showed hemolytic properties. Just what dagenan 
contributed to the efficacy of the treatment, if any- 
thing, is not clear. 


Inflammation of the lachrymal gland is un- 
doubtedly very rare. According to Weeks it 
may occur once in 10,000 eye cases. Gout, 
tuberculosis, rheumatism, injuries, exposure to 
cold and direct infection from the conjunctival 
sac are all given as causes. In this case one 
eould exclude all but rheumatism and direct. 
infection from the conjunctival sac. 
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Editorial 


THE EFFECT OF TEMPERATURE ON THE NUTRITIVE QUALITIES 
OF FOODS 


ROM time immemorial foods, particu- 
larly flesh and fish, have been preserved 

by the processes of chilling, drying, salting, 
pickling, and smoking, sometimes by combi- 
nations of these. Fruits and vegetables 
were “put up” by the housewife, so-called 
‘preserving’. While reasonably effective, 
these methods, it was found, could be im- 
proved upon, and so came into vogue on a 
commercial scale ‘“‘canning”’ and ‘‘refriger- 
ation”. These later methods have the merits 
of convenience, cheapness, and of ensuring 
quality, and bring to our tables a great 
variety of food stuffs, in season and out of 
season. We may properly enquire whether 
these modern methods, which are rather 
intensive, bring about any deterioration in 
the nutritive value of the foods so treated. 
In the main this means what effects do high 
and low temperatures produce upon vitamins? 
To answer these questions is by no means 
simple. Not all the vitamins have been 
isolated as chemical entities, and analyses of 
foods stuffs on the basis of vitamin-content 
are to that extent untrustworthy. It has 
been pointed out more than once that raw 
food substances, even of the same grade, 
vary in composition. The methods of can- 


ning are important, too, for they may affect 
variably the same vitamins as present in 
the different food-stuffs and also different 
constituents in the same food-stuffs. In 
many cases, then, our conclusions must be 
only approximately true. The literature on 
this subject is fairly copious, but the early 
work must be largely discarded, in that the 
factors involved were not sufficiently under- 
stood at the time, and much has been learned 
about vitamins since. 

The best analysis of the situation with 
which we are acquainted is to be found in an 
article by Margaret A. Boas Fixsen, D.Sc.,! 
which deals with the processes of cooking 
and canning. She gives a bibliography of 
156 items, dating from 1928. Her con- 
clusions may be briefly stated thus. 


Vitamin A and pro-vitamin A (carotene) 
show no significant loss under the ordinary 
conditions of cooking and even less from the 
process of canning. 


Vitamin B, will withstand a temperature 
of 100° C. if the medium is acid or slightly 


1. Frxsen, M. A. B.: The vitamin content of human 
foods as affected by processes of cooking and 
canning, Nutrition Abstracts and Reviews, 1938, 
8: 281. 
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acid. Alkalis will destroy it. The practice 
of adding soda to green vegetables should be 
rigorously avoided. Vitamin B,, being 
soluble in water, may be lost in boiling 
vegetables if the cooking water is thrown 
away. 

Vitamin B, complex. Since the members 
of the group are markedly heat resistant it is 
unlikely that they will be deleteriously 
affected unless the medium is alkaline. But, 
being soluble in water, some may be lost if 
the cooking water is discarded. 

Vitamin C is the most vulnerable. The 
presence of alkali or copper quickly damages 
it, while the removal of oxygen during the 
exhaustion of the cans tends to preserve it. 
Nevertheless, with proper methods canned 
products, particularly citrus fruits and to- 
matoes, can be good sources of ascorbic acid. 

Vitamin D, being highly resistant to heat, 
is not likely to be damaged by cooking or 
canning. Fish and fish oils, and particu- 
larly canned shrimps, are good sources of 
vitamin D. 

The prejudice against the use of pasteur- 
ized milk which still exists in some minds as 
a result of ignorance, perverseness, or com- 
mercial interest should by this time be dis- 
pelled, but it is not. The statement that 
by pasteurization of milk the people can be 
protected against typhoid fever, tuberculosis, 
streptococcal angina, and undulant fever, to 
mention the leading bacterial infections of 
public health interest, is so well established 
by experiment and common experience that 
it cannot be successfully controverted. The 
objection that pasteurization lessens the 
nutritive value of milk has not been so 
easily met. We therefore welcome the find- 
ings of the Milk Nutrition Committee” in 
Great Britain which for five years has been 
studying this subject under controlled con- 
ditions. Feeding experiments with pasteur- 
ized and raw milk were carried out on rats, 
calves, and school children. Altogether, 
8,435 children from five to fourteen years old 
were submitted to the tests. The experi- 
ments on rats led to the following conclusions. 
We quote from the British Medical Journal.* 
“Commercial pasteurization did not affect 
the total nutritive value of the milk or the 





2. Milk and Nutrition, Pt. IV; National Institute for 
Research in Dairying. Price 2s., Shinfield, Reading. 
3. Brit. M. J., 1939, 2: 1144. 
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availability or nutritive value of the protein, 
calcium, or phosphorus; it reduced the 
vitam'n C content of the milk by about 
20 per cent and the B complex—presumably 
the B, fraction—slightly, but did not alter 
the content of vitamin A or of its precursor, 
carotene. The effect on vitamin D was not 
tested, but as this vitamin is known to be 
very resistant to heat it may be presumed 
that it is not affected by pasteurization. 
The fall in vitamin C content occurs only, it 
will be remembered, when the milk has 
previously been exposed to light. Pasteur- 
ization of milk drawn into and kept in 
opaque vessels free from copper has no effect 
on vitamin C. The calf-feeding experiments 
again failed to reveal any significant dif- 
ference between the nutritive value of raw 
and pasteurized milk. In relation to the 
observations on children and calves, it may 
be argued that there were defects in the 
pasteurized milk, but that they were neutral- 
ized by other foods. The Committee’s 
answer to this is that it is not small defects 
which are important but only those which 
become manifest under strictly practical 
conditions. Such defects might be of im- 
portance in infants fed purely on cow’s milk, 
but since cow’s milk is not a perfect food for 
infants it is usual now to add iron and 
vitamin C, even when the milk is given raw. 
Since the best way of giving iron is in the 
form of egg-yolk, and since egg-yolk contains 
in addition vitamin A, carotene, vitamins 
B,, Bz complex and D, any slight defects in 
pasteurized milk which might exist would 
almost certainly be neutralized by this 
means.”’ 

The final conclusion of the Milk Nutrition 
Committee is that milk has a stimulating 
effect on growth and that no detrimental 
effect of any practical importance is brought 
about by holder pasteurization. Similar 
conclusions have been reached by other 
independent workers in various parts of 
Britain. 

Another widely used method of preserving 
foods is by quick freezing. Its importance 
is shown by the fact that in the United 
States, in 1937, the quantity of quickly 
frozen foods amounted to more than 
273,000,000 pounds and for 1938, it was 
estimated that the amount would be 
480,000,000 pounds. Quick freezing must 
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have merits or it would not be gaining 
acceptance at such a remarkable rate. To 
meet conditions of marketing, frozen foods 
must often remain in perfect condition for 
upwards of a year, at a temperature of from 
-5° F. to-10° F This temperature should 
be steadily maintained, whether during 
transportation or when on display for retail 
marketing. It is obvious that all this entails 
ensuring a perfect product before it is 
processed, and that all the necessary con- 
ditions of processing be rigorously carried 
out. The usual range of temperature for 
rapid freezing is from 0 F. to -40° F. In 
general, the quicker the rate of freezing, the 
better. 

An article on this subject by Mary Swartz 
Rose, Ph.D., is well worth perusing.* In a 
report authorized by the Council of the 
American Medical Association, this investi- 
gator concludes that quickly frozen foods, 
when properly prepared and stored, show 





4, Rose, M. S.: The effect of quick freezing on the 
nutritive value of foods, J. Am. M. Ass., 1940, 
114: 1356. 


Editorial 
Cortical Hormones in Traumatic Shock 


Elsewhere in this issue (p. 1) we print a 
report on researches into the treatment of surgi- 
eal shock conducted by Dr. Hans Selye and his 
co-workers in the Department of Anatomy, 
McGill University. Dr. Selye has devoted many 
years to the study of this problem. Some time 
ago he demonstrated that an animal severely 
injured by any damaging agent displays a cer- 
tain sequence of signs and symptoms. It first 
passes into a condition of profound shock and 
then, if it survives, enters on a resistant phase 
during which it can resist the action of damag- 
ing agents and especially of the agent that 
caused the original damage. It made no dif- 
ference what the original damaging agent was. 
Muscular exhaustion, exposure to cold, severe 
damage by injection of chemicals, severe surgi- 
eal injuries or lacerations, all produced a 
similar picture. Dr. Selye called the syndrome 
the ‘‘alarm reaction’’. Later he demonstrated 
that one of the characteristic features of the re- 
sistent phase was considerable enlargement or 
hypertrophy of the cortex of the adrenal glands; 
and in.conjunction with Mr. Schenker he dis- 
covered and worked out a new and extremely 
delicate biological assay for detecting the pres- 
ence of cortin, the active substance produced by 
the adrenal cortex, and for estimating its quan- 


little loss of vitamins and other nutritional 
factors. This is fortunate when we realize 
that the method assures us a constant supply 
of practically fresh fruit and vegetables, 
even out of season. 

When loss of nutritive values occurs in 
such foods this is due, it is said, to factors 
associated with the method rather than to 
the method itself. Thus, some of the 
vitamin B, may be lost by blanching, and a 
loss of vitamin C may take place in the 
process of thawing. Reducing the blanching 
time to a minimum and cooking the frozen 
food without preliminary thawing will lessen 
the amount of loss 

Very little, if any, loss of vitamin A results 
from quick freezing. Vitamin C may be 
lost in citrous fruits that have been subjected 
to heating and ageing, but there is no loss 
during many months when they are quickly 
frozen. Vitamin G (B,), in the case of 
asparagus, Lima beans, and spinach, is 
much more damaged by canning than by 
quick freezing. 

A.G.N. 


Comments 


tity. By means of this assay Weil and his 
co-workers demonstrated that human patients 
suffering from shock excreted considerable 
amounts of cortin in their urine. 

From time to time different extracts of the 
adrenal glands have been used to treat surgical 
shock but little suecess has attended their use. 
Most of these efforts at treatment either en- 
deavoured to pre-treat the patient before the 
shock-causing injury was sustained, or they post- 
treated the patient with a large dose of the 
extract or of its synthetic form. And as cortin 
in these cases was always given in conjunction 
with other therapeutic agents it was impossible 
to evaluate its effects. Animal experiments to 
clarify this point have never been conducted 
hitherto. Now Dr. Selye reports that by post- 
treating shocked animals with doses of cortin 
at approximately two-hour intervals he has been 
able in all cases either to prevent the character- 
istic signs and symptoms of shock from arising, 
or, if they have already arisen, to counteract 
and cure them. The experimental work has 
been repeated many times without a failure and 
the treatment applies to shock caused by partial 
hepatectomy, formalin injection, and severe 
laceration and bruising. 


Two other points in Dr. Selye’s report call 
for special remark. He has found that the 
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synthetic form of the adrenal cortex hormone 
desoxycorticosterone is ineffective in curing 
shock, and he has further found that pre-treat- 
ing the animal before the damaging agent is 
applied actually increases its susceptibility to 
shock. 


In evaluating these results some caution must 
be exercised, for as yet the treatment has only 
been tried on rats, but the importance and value 
of Dr. Selye’s report can hardly be questioned. 
It opens a prospect of mastery over a condition 
that has hitherto baffled humanity, and especially 
in war-time has been the cause of countless 
deaths. C. P. MARTIN 





The Late William Harvey Smith, M.D., 
C.M., LL.D. 


The many friends and intimates of the late 
Dr. W. Harvey Smith, together with a host of 
acquaintances, will have learned with sorrow 
of his demise on May 15th. Particularly does 
our Association mourn its loss, for Doctor Smith 
was a stalwart in our ranks. Those of us who 
were in Winnipeg in 1930, on the occasion of 
the combined annual meetings of the British and 
Canadian Medical Associations, when he was in 
the uncommon position of being president of both 
bodies, will never forget the success with which 
he planned and conducted what was, undoubted- 
ly, the largest, best, and most colourful assembly 
that we have ever had. Then, as chairman of 
our Economics Committee, he prepared the 
monumental report which, on account of its 
ecomprehensiveness and thoroughness, provided 
us with a safe guide on which to base our ad- 
vanees in health insurance matters. In many 
other ways, also, we have profited from his 
thorough knowledge of the problems of organ- 
ized medicine in Canada. 

Doctor Smith was a man among men; he 
‘could walk with kings, nor lose the common 
touch’’; he was respected by all for his attain- 
ments; he was endeared to us all by his 
camaraderie. We shall miss him. 





Remedies for Epilepsy 


We would draw the attention of our readers 
to the observations of Dr. J. J. Heagerty in this 
issue (p. 70) on the sale of remedies for epi- 
lepsy. It is clear that the control of the sale 
of such remedies is by no means a simple matter, 
even though the means for shutting them out 
are quite adequate. Unfortunately, epilepsy is 
a symptom-complex and in many eases cannot 
be assigned a definite causation, or at any rate, 
one that is amenable to specific treatment. 
Hence the appeals for help of any kind which 
the Department receives, and the pressure 
brought to bear on it. It is one of the ironies 
of medicine that the James’ remedies contain 


the very drug (luminal) that the writer of the 
letter declares did no good when prescribed by 
‘‘medical men’’, 

The Department must be congratulated on 
its method of dealing with a subject — _ 
sents so many difficulties. E.M. 





An Aylesbury Broadside 


Through the courtesy of the Editor of The 
Lancet we have received ‘‘An Aylesbury Broad- 
side’’ on the subject of Family Allowances.* 
The introductory remarks are important, as in- 
dicative of the new conception that has been 
gaining ground as to the responsibilities of the 
medical profession to the lay and official public. 
It runs thus: ‘‘For a hundred years and more 
The Lancet has said what it has to say within 
the columns of a weekly medical journal. But 
times have changed, of late both quickly and 
radically, and no mere precedent should stand 
in the way of medicine contributing to present- 
day problems. The subject of this broadside 
is urgent; here the facts are set out with an 
authority by some whose medical, social and 
political views are governed by study of human 
life as a consistent whole’’. The Canadian 
Medical Association will find itself at one with 
The Lancet in this expression of its sense of 
duty to those outside our medical ranks. Un- 
doubtedly, as medical men, we have too long and 
too intensively concerned ourselves with the 
treatment of disease and have paid too little 
attention to its prevention. We venture to say 
this in face of the fact that preventive medicine 
has made enormous strides of late years, particu- 
larly in connection with sanitation, food inspec- 
tion, regulation of the sale of drugs, and 
particularly inoculation against specific disease, 
advances which we would be the last to de- 
preciate. But have we sufficiently busied our- 
selves about other deeper-lying factors at work 
in our social economy which do much to militate 
against the success of our efforts in these and 
other directions? We think not. Undoubtedly 
it is a fact that poverty is a main factor in deter- 
mining the health status of every community, 
and The Lancet has done well to call attention 
to this phase of the subject in this broadside. 
The ‘‘living wage’’ and its deficiencies are thor- 
oughly discussed and some form of ‘‘family 
allowance’’ is advocated. The brochure is effec- 
tively written, the illustrations are ‘‘snappy’’, 
and a good case is made out. Two sentences we 
quote. They deserve attention. ‘‘We spend 
£300,000,000 a year on national ill-health. Some 
of this money would have brought a better 
return if spent on food’’. A timely publication. 

A.G.N. 


* Family Allowances, an ‘‘ Aylesbury Broadside’’, 
published by The Lancet, 26, Temple Street, Aylesbury, 
Buckinghamshire, England; price 3d. 
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Special Articles 


LOBULAR HYPERPLASIA OF 
THE BREAST 


(A New TERMINOLOGY AND CLASSIFICATION) 


By Rap P. Smits, M.D., D.P.H. 
Professor of Pathology, Dalhousie University, 
Halifax, N.S. 


A more hackneyed subject than so-called 
‘‘ehronie mastitis’’ is hard to find, but the con- 
fusion and number of names given suggested 
that the time is ripe for someone to devise an 
acceptable and comprehensive terminology, 
which would combine the underlying etiology 
and clarify some of the older terms. 

The names given to the abnormality found in 
the breast, as a result of disturbance of the 
hyperplasia-involution cycle, are almost legion. 
Deaver and McFarland! quote 54. In his Text- 
book on Pathology, Boyd? calls the condition 
eystic hyperplasia and states that almost any 
name is better than ‘‘chronic mastitis’’, but, in 
the latest edition of his Surgical Pathology,’ 
he says, ‘‘As I have no better name to suggest 
I have deemed it wise to adopt that of chronic 
mastitis, which is familiar to everyone and use- 
ful on that account. It must clearly be under- 
stood, however, that the process is in no way 
inflammatory.’’ This seems to me either a con- 
fession of failure or a sop to the surgeons. 
Cheatle’st nomenclature of Mazoplazia and 
Schimmelbusch’s disease, or ecystophorous de- 
squamative epithelial hyperplasia, as two dif- 
ferent conditions, is too cumbersome and has 
been more or less discarded. Whitehouse’s® 
‘‘mastopathia’’ is not comprehensive enough, 
and from its derivation means any pathological 
lesion in the breast. As the change not only 
affects the gland acini but also the connective 
tissue of the gland fields the generic name must 
include both, and the term lobular hyperplasia 
fulfils this requirement. But the process may 
also include involutionary change, in addition 
to the glandular epithelial hyperplasia, as is 
shown by cyst-formation. Both the earlier 
hyperplasia and the later cystic involution may 
be either localized or diffuse and generalized. 
Hence. a further sub-division must of necessity 
include these. 

The new terminology proposed is, therefore: 
lobular hyperplasia; localized or generalized ; 
cystic or non-cystic. Such a classification em- 
braces the majority of the older names. For 
example, generalized non-cystic lobular hyper- 
plasia corresponds to mazoplazia (Cheatle), the 
mastopathia of Whitehouse, and the painful 
nodular breasts of young women, so well known 
clinically; localized cystic lobular hyperplasia 


to the solitary blue-domed eyst of Bloodgood ;° 
generalized evstie lobular hyperplasia to cystic 
hyperplasia, involution cysts, abnormal involu- 
tion eystie disease, and Schimmelbusch’s disease, 
where multiple cysts are seattered throughout 
the breasts. As the sole cause for regarding the 
condition inflammatory is the presence of collec- 
tions of lymphocytes, which are a normal feature 
in every pregnancy and lactation, and to a 
lesser degree at every menstrual period, the 
terms chronic mastitis, chronic cystic mastitis 
and chronic interstitial mastitis, can be dismissed 
as archaic and should be discarded. 
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THE SALE OF REMEDIES FOR 
EPILEPSY IN CANADA 


By J. J. HEAGERTY 
Director of Public Health Services, 
Department of Pensions and National Health, 
Ottawa 


Section 6A of the Food and Drugs Act pro- 
hibits the importation, offering for sale or sale 
of any remedy represented by label or by ad- 
vertisement to the general public as a treatment 
for any of the diseases, disorders or abnormal 
physical states named or included in Schedule 
‘*A’’ to the Act, one of which is epilepsy. In 
spite of this restriction, it was found that many 
people in Canada suffering from epilepsy im- 
ported remedies for the treatment of this dis- 
ease and, in particular, the epilepsy remedy of 
Dr. Harry L. James, of the Western Medical 
Corporation, Chicago, Illinois. To foster the 
sale of his remedy in Canada, Dr. Harry L. 
James mailed to prospective patients a diagnostic 
form, consisting of a questionnaire setting forth 
symptoms, upon which he based his treatment. 
It is questionable if this procedure constituted 
an offer for sale as it might be argued by Dr. 


‘James that he was actually not selling a remedy 


but offering to treat epilepsy as a physician. 
The question is a debatable one. There seems 
no doubt, however, that this method of pro- 
cedure contravened the regulations of the Col- 
leges of Physicians and Surgeons of the various 
provinces governing the practice of medicine in 
Canada. Finally, as it was the opinion of this 
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Department that this method of procedure was 
not in the best interests of the general public, 
the Post Office Department was requested to 
prohibit the use of the mail to Dr. James. In 
compliance with this request, the Post Office 
Department issued a prohibitory order. This 
had the effect of completely stopping the im- 
portation of the Dr. Harry L. James’ remedy 
into Canada. 

Subsequently, many letters were received from 
persons importing the Dr. Harry L. James’ 
epilepsy remedy, begging that they be permitted 
to continue to receive the remedy. Almost with- 
out exception these letters indicated that the 
writers had used the remedy over a period of 
years and that it was the only remedy which 
controlled their epileptic attacks. Invariably, 
the writers stated that they had been treated 
unsuccessfully by physicians. Many claimed 
that if they did not continue to receive the 
remedy, they would be unable to continue in 
employment. The following is an extract from 
one of these letters selected at random: 


‘*You, I think, are a physician and must realize 
what hell a mother has to go through, and stand by 
helpless, knowing that there is not a thing she can 
do for her suffering child. For 10 years I have had 
a broken heart, to have to see my child twisted and 
strained with that dread malady. Two years ago 
someone asked Dr. James to write to me. Since then 
my girl has never had an attack at all, and is able 
to take her place in the world, and is now working. 
Dr. James does not say he cures the disease. He 
treats the symptoms, and I thank God for the good 
he has done my child. I have gone without the 
necessities of life to try and get the medicine to help 
her and would willingly do so to my life’s end. 
Why the Canadian Government, or who ever it is, is 
making it so hard, I cannot think. Why, they should 
be grateful to Dr. James for the wonderful work he 
is doing for thousands of sufferers in Canada and 
take off the duty, and make it easier for the desperate 
souls who have to suffer the tortures of hell. My 
Dr. has written you and recommended the treatment. 
Do you suppose he would do that if he didn’t know 
it was right? If I cannot get the treatment, I will 
have to take my girl home, and see her go through 
tortures untold again. Can’t you or won’t you help 
these desperate people. What would you do if you 
had to watch the suffering of some one very dear to 
you; it is not right or fair. Sometimes I am tempted 
to wish you people who make our laws had this trouble. 
I think anything that would help them would be used, 
whatever it contained. What is the matter with our 
own doctors; is no one trying to help or find out some- 
thing to control these fits? Luminal is useless and 
I have been to very many ‘medical men’ and never 
got any relief. Don’t you think it would be better 
for my girl to be out taking her place in the world, 
instead of living at home in misery and dreading to 
go to bed at night, knowing what was going to happen 
to her, and the rest of the family scared to go to sleep. 
Believe me it is a thing you can never get used to. 
My nerves have been so taxed that I have been on 
the verge of a nervous breakdown, but for the past 
two years’ respite I think I would have been dead. 
I hope you will try and help us as we need your help 
pretty badly . . . Dr. please try and do something 
for the suffering humanity, I am pleading for my own 
child and thousands of others in Canada, do something 
for us so that we don’t have to go through this 
desperate hell again. How badly we need help I don’t 
suppose you will ever know.’’ 





Is the statement made in this latter regarding 
the inability of physicians generally to treat 
epilepsy adequately a fair one? 


In order to avoid unnecessary hardship, the 
Department of Pensions and National Health 
agreed to permit the importation of the Dr. 
Harry L. James’ remedy for epilepsy by these 
persons if they provided the Department with a 
medical certificate indicating that the remedy 
was prescribed by their physician and that they 
had placed themselves under their physician’s 
eare. While this procedure possibly may have 
infringed the strict interpretation of Section 6A 
of the Food and Drugs Act, it was thought only 
fair that those persons who had placed them- 
selves under the care of their physicians who 
prescribed the remedy should not be deprived 
of it. Approximately two hundred physicians 
provided medical certificates. An arrangement 
was entered into with the Post Office Depart- 
ment whereby persons providing medical certifi- 
cates would be permitted to import the remedy 
and instructions were issued to postmasters 
accordingly. After this agreement had been in 
force for some time, the post office officials found 
that the procedure was too burdensome in view 
of the multiplicity of orders that were issued 
to postmasters. Hence, they considered it 
advisable to discontinue the order, with the 
understanding that collectors of customs at 
ports of entry would be advised by food and 
drug inspectors that doctors only would be per- 
mitted to import the remedy. It is to be noted 
that Section 6A of the Food and Drugs Act 
does not apply to physicians. 


A number of physicians refused to supply 
medical certificates. Others, although question- 
ing the ethics of the procedure, agreed to pro- 
vide a medical certificate only because they con- 
sidered that by doing so they were relieving 
hardship and suffering, 


While removal by the post office of the pro- 
hibitory order denying the use of the mail to 
Dr. Harry L. James restores his privilege of 
eircularizing prospective patients with his diag- 
nostic form, the control of importation of his 
remedy at customs ports of entry will nullify 
his efforts to market his remedy to the general 
publie in Canada. 


Dr. Harry L. James prescribes a number of 
formule which are set forth on the label of his 
remedies, as follows: 


1. Phenobarbital 1 gr. 
Desiceated thyroid 1/10 gr. 
Extract echinacea, sodium borate, sucrose. 


2. Phenobarbital % gr. 
Desiccated thyroid 1/10 gr. 
Ortho-iodo-benzoic acid, sodium borate, potas- 
sium borotartrate, amylum, aromatics. 


3. Phenobarbital 1% gr. 
Pyridine hydrochloride 1/200 gr. 
Carica papaya, calcium gluconate, activated 
carbon, aromatics, excipients, sucrose, amylum. 
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In addition to the above, he prescribes laxa- 
tives and tonics, in a separate package, obviously 
to counteract the sedative and constipating effect 
of phenobarbital. 

When, in 1934, the Food and Drugs Act was 
amended to prohibit the sale of remedies to the 
general public for the treatment of epilepsy 
among other diseases, the Department of Pen- 
sions and National Health took into considera- 
tion that there are a number of causes for 
epilepsy, some of which are amenable to diag- 
nosis and treatment, such as, syphilis, trauma, 
local disease of the brain, infectious diseases, 
toxic agents, ete., and it was considered that 
in every case of epilepsy the cause should be 
ascertained and the patient placed under the 
eare of a physician skilled both in diagnosis and 
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treatment. In addition, the indiscriminate, con- 
tinuous slugging with self-administered power- 
ful sedatives was a factor influencing the officials 
of the Department in arriving at a decision to 
prohibit the sale to the general public of 
remedies for this disease. 

As remedies for epilepsy marketed to the 
general public do not constitute an adequate 
treatment and as the sale to the general public 
of such remedies is not in the best interest of 
the public, it is the intention of the Department 
of Pensions and National Health to enforce 
Section 6A of the Food and Drugs Act and 
Schedule ‘‘A’’ thereunder prohibiting the sale 
of remedies for epilepsy to the general public, 
while making them available through physicians 
as permitted by the Act. 


Medical Economics 


IX. 


THE COSTS OF HEALTH SERVICES— 
(I) THE SIGNIFICANCE AND 
LIMITATIONS OF STATISTICS 


By Hueu H. Wo.renpen, F.1.A., F.A.S., F.S.S. 


Consulting Actuary and Statistician 
Adviser on Medical Economics to the Canadian 
Medical Association 


In this and the succeeding article the intention 
will be to explore the problem which is generally 
referred to loosely as ‘‘the costs of medical care’’. 
The attempt, however, to reduce any type of 
human need or enterprise to a statement of 
“costs” usually requires the statistical appraisal 
of numerous fluctuating and partially uncertain 
factors. In the determination of medical costs 
this aspect is of such importance that it may be 
well to begin by indicating the limitations of 
statistical significance in such a field. 


THE MEANING OF STATISTICAL SIGNIFICANCE 


Anyone who has worked extensively with 
figures will have found that it is essential always 
to secure, and to retain, a truthful picture of the 
background which the statistics are intended to 
describe. The material must be accumulated 
through an unbiassed method of selection, and 
must be of adequate extent; any assumptions 
which are made must be defensible, and must be 
clearly understood; the arithmetical or mathe- 
matical procedures: by which the data are manipu- 
lated must be logical and sound; heterogeneity 
and inconsistency must be avoided; and the 
inferences to be drawn from the statistics thus 
obtained must have due regard for all the un- 
certainties which may affect the validity of any 
of the processes employed. It has been said, 
quite wrongly, that figures can prove anything. 
Unfortunately, however, it is true that figures 





often are collected badly, that frequently they 
are misapplied, and that in the hands of un- 
thinking persons they are dangerous. With 
influences like those 


‘“‘We figure to ourselves 
The thing we like, and then we build it up 
As chance will have it, on the rock or sand-— 
For thought is tired of wandering o’er the world, 
And homebound Fancy runs her bark ashore.” 


(Sir Henry Taylor) 
UNBIASSED RANDOM SAMPLING 


The unbiassed nature of the material is obvi- 
ously of great importance. For when, as is 
generally the case, the observer or experimentalist 
is unable to obtain the data for a whole “uni- 
verse”, he must rely on a “sample’’ drawn from 
that universe. In order that any inference which 
then may be derived shall be reliable, it is clear 
that the sample must not be distorted by the use 
of imperfect instruments, by the preferences of 
the individual who draws the sample, or by any 
other cause of like effect. It may be useful, 
indeed, to state here the definition of an unbiassed 
“random sample’’, as one which has been taken 
from its parent universe in such a manner that 
every member of the universe has had an equal 
and independent chance of being chosen as a 
member of the sample. Wishful thinking can 
find no place in such an objective process. 

The adequate extent of the material is also a 
condition of evident significance. Valid con- 
clusions for general use cannot be reached from 
individual occurrences. At the other extreme, 
of course, mathematical processes are not re- 
quired to establish belief in the existence of uni- 
versal laws. Mathematical analysis, however. 
definitely is required to examine the degree of 
rational belief to be attached to manifestations 
which are observed to happen in a limited sample 
only. The degree of belief will be founded better 
on a large sample than a small one; and the 
mathematical-statistical procedures which have 





meron ss 









July 1940] 


MEDICAL ECONOMICS 73 








been developed from the theory of probability in 
this field enable the mathematician to assign 
limits of credibility as a measure of the significance 
of a statistical result based on a sample of known 
size. 


THe Mertruops or Scientiric INFERENCE 


When it is said that any assumptions which 
are made must be defensible, and must be clearly 
understood, we are brought to the contemplation 
of questions of immense philosophical importance. 
All reasoning is based upon some fundamental 
premises—upon some knowledge which is capable 
of demonstration, or on supposition which is 
plausible enough to overcome objection. But 
wherever supposition enters in this manner, the 
difficulty appears that what is reasonable to one 
person is unreasonable to another. Nor can we 
proceed safely from a state of complete ignorance; 
generally it is not sufficient to assume (as in the 
so-called “Principle of Insufficient Reason’’) that 
if there is no means of choosing between alterna- 
tives, then the probabilities assignable to those 
alternatives are equal—for to do so implies an 
“equal distribution of ignorance’, which is a 
poor start, because (as a well-known mathema- 
tician observed many years ago) “mere ignorance 
is no ground for any inference whatever; ex nihilo 
nihil’. No inference, in fact, which can be taken 
from statistics has any more validity than the 
assumptions underlying them. For these reasons 
the methods of “scientific inference” constitute 
an essential link in all statistical procedures, and 
must be evolved with due regard for the philoso- 
phical and mathematical principles of the “theory 
of probability”. That statement need not be 
elaborated here; it will be sufficient to make clear, 
since all statistical investigations are based on 
certain underlying premises, on methods of 
manipulation, and on inferences, that the con- 
clusions to be drawn are no stronger than the 
weakest link in the chain of reasoning adopted. 


THe DANGERS OF HETEROGENEITY 
AND INCONSISTENCY 


The requirements that heterogeneity and in- 
consistency must be avoided are particularly 
important. A statistical statement is generally 
of significant value only when the data from 
which it is derived are homogeneous, and when 
any different categories which together constitute 
the material are classifiable in known or standard- 
ized proportions. A ratio expressing the fre- 
quency of a particular disease, for example, will 
be reliable enough if it is based only on the data 
for a stated age (or small age group), for one sex, 
and for a group of persons with homogeneous 
contacts, occupations, and economic environ- 
ments; a similar ratio might be dangerously 
misleading, however, if it were stated for all ages 
combined, and/or for both sexes together, and/or 
for different occupational and economic cate- 
gories. It is therefore well always to give statistics 
for every one of the subdivisions into which the 
data must be divided to attain homogeneity— 


the subdivisions being determined by the essential 
requirement that each subdivision to be em- 
ployed shall be homogeneous within itself. 


Broad averages, general indices, and con- 
glomerate statistics which purport to give some 
comprehensive picture of a multitude of varied 
influences are therefore usually misleading, and 
should be employed and quoted only with great 
caution, and with proper reservations. Many 
erroneous impressions are created in the public’s 
mind by the dissemination of non-significant 
figures of that kind. The “costs of medical care’, 
and the numerous statistical factors which 
comprise them, have been misrepresented gravely 
by such methods—sometimes, it would seem, even 
with the deliberate object of building a case 
from which the whole organization of medical 
practice can be attacked. Proper statistical 
analysis of the problem, of course, is not easy, 
and there is obviously great temptation for 
popular writers, who are not trained statisticians, 
to use extravagant language, and to quote 
startling and superficially compelling figures. An 
example of this has arisen in some sections of the 
press from the recent publication, by the National 
Committee for Mental Hygiene (Canada), of 
its “Study of the Distribution of Medical Care 
and Public Health Services in Canada’. The 
volume contains numerous statistics, which, 
however, require very cautious and detached 
examination, and should be used as a basis for 
definite conclusions only when it can be stated 
confidently that the data constitute an adequate 
random sample, that they are based on defensible 
assumptions, that they are homogeneous and 
consistent, and that the inferences are clearly 
valid. Yet we find that press writers, quoting 
uncertain ratios of infantile and maternal mor- 
tality, of public health expenditures, of doctors 
and dentists to population, and so forth, agitate 
the public with statements that ‘the health of 
Canadians is a national disgrace’, or that it is 
in a “deplorable condition”, coupled with obvious 
suggestions that “most of the population is 
without adequate medical care”. The purpose 
of this article will therefore be served if some 
appreciation may be gained of the precautions 
necessary to prevent such misinterpretations of 
medical statistics. 


Tue RESERVATIONS TO BE ATTACHED TO 
GENERAL STATISTICAL AVERAGES 


It will be evident from the foregoing that the 
statistical conclusions concerning ‘‘medical eco- 
nomics” which can be published safely are re- 
stricted both in number and extent. The 
conditions for validity which have been described 
necessitate, moreover, that every statistical 
problem must be approached by a proper sta- 
tistical technique. The data and conclusions to 
be examined in this and the succeeding article 
will therefore be confined to those which satisfy 
the required conditions. In passing, observations 
also will be made with regard to certain orthe 
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statements which are open to considerable doubt, 
notwithstanding the wide publicity they have 
attained. 

The first group of general statistics which 
should be considered claims to give a picture of 
the “‘average”’ costs of medical care. It has been 
stated, for example, on the evidence of European 
experience and numerous researches conducted 
in the United States, that about 4% or 444% of 
incomes would provide ‘reasonably complete” 
medical services for everybody. Such a figure, 
however, does little more than indicate the broad 
region within which total costs may lie; for no 
utilizable meaning can be attached to it—and 
certainly no sociological or legislative policy 
ought to be predicated upon it—until the terms 
‘incomes’, ‘reasonably complete’, and ‘‘medical 
services” are precisely defined, and until ‘‘every- 
body” is specified either to include or exclude 
dependents, indigents, and others who do not 
receive directly the “incomes” on which the 4% 
or 414% is based. The statement does have 
some utility, however, as a very broad indication 
of comparative costs—for it is perhaps not fully 
appreciated that, for a definite income group, 
with all the contemplated services and benefits 
related adequately—but not more than ade- 
quately—to the living standard of that group 
alone, the total costs of providing insurance 
benefits in respect of sickness, accident, un- 
employment, retirement from active work, and 
death would probably lie somewhere in the neigh- 
bourhood of 20% of income. 


Translated into dollars instead of percentages, 
the suggestions have also been accepted by many 
responsible investigators in the United States 
that the expenditures occasioned by sickness 
under present conditions amount actually to 
about $30.00 per person per annum, that approxi- 
mately $36.00 per person per annum (of which 
$10.70 would be for dental care) would provide 
for reasonably complete services for everybody 
on the standards of private practice as now 
organized, and that certain consolidations of 
effort which would be possible under compre- 
hensive methods of well-directed group payment 
might reduce these figures to roughly $27.50 per 
person per annum, with perhaps an additional 
$7.50, making about $35.00 per person per 
annum, if the costs of public health work and 
the care of the tuberculous and mentally diseased 
were included. These statistics, which have 
emerged mainly from the data and subsequent 
analyses of the studies published by the Com- 
mittee on the Costs of Medical Care, cover the 
services of physicians, dentists, and nurses, and 
the provision of hospitalization, laboratory and 
X-ray services, drugs, eye-glasses, appliances, and 
all other necessary items (excluding capital 
charges in respect of hospitals). Again they are 
acceptable, however, only as a very broad indi- 
cation of the level occupied by the costs of 
medical care in the general economic picture, and 
must be used with great caution on account of 
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the manner in which they attempt to compress 
the effects of a large number of unstable items 
within the compass of a single figure. With a 
realization of this essential limitation, indeed, it 
is probably not wise to do much more than retain 
the approximate conclusion that, under present 
or conceivably improved conditions of private 
practice, the total costs of adequate medical care 
under the highly industrialized conditions of the 
United States may lie somewhere between $20.00 
and $40.00 per person per annum. The principal 
significance to be ascribed to these estimates, 
moreover, is to be found in their relation to the 
income per person per annum throughout the 
whole country, which at the time the data were 
compiled was only $735.00. Similar estimates 
have been essayed in Canada, with largely similar 
results, and with as little meaning. 


THE CLASSIFICATIONS NECESSARY TO REACH 
RELIABLE Cost ESTIMATES 


The factors must therefore now be considered 
which are specially important in any attempt to 
translate these general indications into practicable 
terms. In order to reduce the figures to a form 
satisfying the previously-mentioned requirements 
of homogeneity and consistency, the main sub- 
divisions in which the data should be presented 
must first be catalogued. 


For any general population it is essential to 
examine the different sickness rates and costs by 
(1) age; (2) sex; (3) domicile (urban or rural); 
(4) occupation; and (5) economic status (e.g., 
income level); while other subsidiary factors of 
importance are (6) marital condition; (7) avail- 
able medical facilities; and (8) any restrictions, 
imposed by regulations, upon demands for 
services. The rates and amounts of sickness to 
be treated, and the resulting costs, will obviously 
be determined by the relative weights to be 
attached to these several component factors. 
An estimate of $20.00 per person per annum, for 
example, might be sound for a group of steadily 
employed young men in non-hazardous urban 
occupations readily accessible to the best medical 
equipment; but that figure might be quite absurd 
in respect of young men employed in farming 
occupations in a rural community far from a 
modern medical centre, or otherwise sharply 
differentiated from the former group. Too 
much space would be required to give any 
complete summary of the data which are avail- 
able to the actuary, and to medical statisticians, 
with respect to the absolute and differential rates 
of sickness likely to be encountered in these 
various subdivisions. The point of importance 
to be recorded here, however, is that the essential 
material is already at hand, and that # can, on 
proper assumptions and by the use of appropriate 
actuarial technique, be employed to reach esti- 
mates of sickness costs on which reliance can be 
placed. This fact is often disputed or ignored, 
and the history of legislative efforts in Canada 
affords several unhappy instances of refusal to 
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recognize the proper methods of actuarial esti- 
mation in the field of population and medical 
statistics. It is no part of the object of these 
articles to stir controversy by quoting chapter 
and verse to prove this statement; but the fact 
is clearly on the records, and is stated here again 
simply in the hope that experience by this time 
may have convinced our legislators that reasoned 


The 


A Selected List of Articles, Notes, Editorials, 
Annotations, and Books relating to War 
Work and War Medicine 


The list given below has been prepared in the 
hope that it will be of advantage to many of 
our readers. It is not pretended that it is ex- 
haustive, for the literature related to war topics 
is becoming voluminous, We have selected, in 
the main, those items which deal with major 
topics of the kind, and are relatively easy of 
access. In point of time the list is brought up 
to July 1, 1940. Many of the articles contain 
references which amplify them and are of wide 
scope. 
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The Medical Service and Mechanized Formations, Col. 
R. M. Gorssline: 1939, 41: 454. 

Deaths Among War Pensioners, Burke, F. 8.: 1939, 41: 
457. 

The Nature of War Neuroses, Lt.-Col. C. K. Russel: 
1939, 41: 549. 

Nutrition of the Army, 1940, 42: 75. 


The Laughlen Test and Blood Donors, Greey, P. H. 
et al.: 1940, 42: 126. 


Treatment of Painful Feet, Armstrong, G. W.: 1940, 
42: 227. 


Child Care during War, Brown, A.: 1940, 42: 257. 
The Human Foot Divine, Nicholls, A. G.: 1940, 42: 273. 
Nomenclature of Blood Groups, 1940, 42: 275. 


Physiotherapy during the War and after, Johnston, Mrs. 
Wyatt: 1940, 42: 297. 


Physiology and Aviation, Nicholls, A. G.: 1940, 42: 576. 
Blood Group Classifications, Erb, I. H.: 1940, 42: 418. 


THE British MEDICAL JOURNAL 
Organization of Emergency Medical Services: Hospitals, 
Lethem, W. A.: 1939, 2: 656. 


Organization of Emergency Medical Services: First Aid 
Posts, Seeley, C.: 1939, 2: 697. 


Perils of the Parachute, 1940, 1; 22. 


Notes on Penetrating Chest Wounds, Thomson, F. G.: 
1940, 1: 44. 


Carbon Monoxide Poisoning, 1940, 1: 99. 

Injuries to the Vertebre occurring in the R.A.F., Hall, 
P. A. and Morley, G. H.: 1940: 1: 159. 

Neuroses in War, Wittkower, E. and Spillane, J. P.: 
1940, 1: 223, 265, 308. 

Surgical Problems of War, Lockwood, A. L.: 1940, 1: 
356, 401, 445, 494. 

Temperatures lethal to the Louse, Buxton, P. A.: 1940, 
1: 341. 


THE WAR 


-1 


or 


estimation is a wise precursor of any suggested 
legislative action. 

In the next article the available statistics 
relating to the several groups enumerated in the 
preceding paragraph will be examined, and the 
methods by which they may be brought together 
to form an estimate of the cost of health services 
per person per annum will be indicated. 
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The Preparation and Use of dried Plasma for Trans- 
fusion, Edwards, F. R., Kay, J. and Davie, T. B.: 
1940, 1: 377. 


Cerebrospinal Fever, 1940, 1: 396. 


More Notes on Penetrating Chest Wounds, Dickson, D. 
E.: 1940, 1: 403. 


Lice, 1940, 1: 427. 

Cardiac Examination in Wartime, Parkinson, J.: 1940, 
1: 428. 

Gas Gangrene, 1940, 1: 440. 


Chemotherapy of Anaerobic Infections, Stephenson, D. 
and Ross, H. E, 1940, 1: 471. 


A New Method of Preventing Adhesions, Yi-Cheng Chao, 
Humphreys, S. and Penfield, W.: 1940, 1: 517. 


Incidence and Control of Cerebrospinal Fever, Under- 
wood, E. A.: 1940, 1: 757. 


THE LANCET 
Malaria in Wars, 1940, 1: 83. 
Excision of War Wounds, 1940, 1: 231. 
Hematemesis and the War, Melton, G.: 1940, 1: 316. 


Transport of Wounded: Surgical Aspects, Layton, T. B.: 
1940, 1: 537. 


Early Treatment of Cerebrospinal Fever, 1940, 1: 565. 

Diluents for Stored Blood, Maizels, M. and Whittaker: 
1940, 1: 590. 

Treatment of Infected Wounds, Ogilvie, W. H.: 1940, 
1: 608. 

Bacteriology of Infected Wounds, 
1940, 1: 704, 750. 

Wounds of the Chest treated by Artificial Pneumo- 
thorax, Kretschmar, C. H.: 1940, 1: 832. See 
also p. 843. 

Eye Injuries from Mustard Gas, 1940, 1: 886. 


Chemotherapy of Infected Wounds, Buttle, G. A. EL: 
1940, 1: 890. 


Cruickshank, R.: 


JOURNAL OF THE AMERICAN MEDICAL 
ASSOCIATION 


Health Conditions in Germany: 1940, 114: 252. 


Human Serum as a Blood Substitute in the Treatment 
of Hemorrhage and Shock, Levinson, 8. O., 
Neuwelt, F. and Necheles, H.: 1940, 114: 455. 


Some Medical Aspects of Chemical Warfare Agents, 
1940, 114: 2200. 


MISCELLANEOUS 


Choice of Anesthesia for Wounded Soldiers, who have 
been Gassed, Cordier, D.: Anesthes, et Analgés., 
1938, 4: 429. 

Various Types of Asphyxia and their Therapy, with 
special Reference to War Gas Poisoning, Cheyron- 
Lagréze: Tunisie Méd., 1938, 32: 343. 

Air-raid Precautions, de Saram, G. S. W.: J. Ceylon Br., 
Brit. M. A., 1938, 35: 479. 
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Bacterial Warfare and Antibacterial Passive Defence, 
Le Bourdelles: Bull. Méd. Parts, 1939, 53: 179. 

Blood Transfusion in War-Time, Gosset, A., Lévy-Solal, 
E. and Tzank, A.: Bull. Acad. de Méd., Paris, 
1939, 121: 166. 


Special Articles on Civilian War Casualties (various 
authors), Med. J. of Australia, 1939, 2: 554, 586, 
622, 658, 696. 


Technique for Preparation of Substitute for whole Blood 
adapted for Use during War Conditions, Tatum, 
W. L., Elliott, J. and Nesset, N.: Mil. Surgery, 
1939, 85: 481. 


The Problem of ‘‘Black-out’’ in Aviation, Livingston, 
P. C.: Brit. J. of Surg., 1938-39, 26: 749. 


Books 


The Louse, Buxton, P. A.: Macmillan Co. of Canada, 
Toronto, 1940. 


Principles and Practice of Aviation Medicine, Arm- 
strong, H. G.: Williams & Wilkins Co., Baltimore, 
1939. 


HFledical Societies 


The Academy of Medicine, Toronto 


The thirty-third annual meeting of the Acad- 

emy of Medicine, Toronto, was held in Osler 
Hall, 13 Queen’s Park, on May 14, 1940. The 
report of the Honorary Secretary, Dr. E. W. 
Mitchell, showed the total Fellowship to be 
1,168. The reports from the various officers and 
committees reviewed the many activities of the 
past year. 
- The library now contains 28,946 volumes, an 
increase of 1,014 for the past year. The Acad- 
emy appreciates gifts from its own Fellows and 
from friends interested in its endeavour to build 
up a worthwhile medical library and museum. 
The Council of the Academy, in co-operation 
with the Library Committee, is helping to pro- 
vide medical libraries for overseas medical units 
recruited from the Toronto district. 


The Academy was fortunate in hearing ad- 
dresses from a number of distinguished visiting 
physicians and surgeons from Great Britain and 
the United States. Very interesting and varied 
programs were presented at the stated, special 
and sectional meetings, and subjects of particu- 
lar interest to the profession and public alike 
were discussed. 


Dr. D. E. Robertson, the retiring President, 
was highly complimented on his successful year 
in Office. 

The election of new officers and members of 
Council resulted as follows: President — Dr. 
William Magner; Vice-president—Dr. Charles 
J. Copp; Honorary Secretary—Dr. E. W. 
Mitchell; Honorary Treasurer—Dr. James W. 
Ross. 


Elective members of council (for a two-year 
period ).—Drs. William Boyd, W. A. Burr, C. E. 
Cooper Cole, G. J. Gillam, Jas. Simpson, E. G. 
Wheler; (for one year) Dr. R. M. Janes. 

The following were elected Chairmen of Sec- 
tions: Medicine—Dr. Angus MacKay ; Surgery— 
Dr. Spence Reid; Pathology—Dr. Gordon 
Cameron; Ophthalmology—Dr. W. T. Gratton; 
Oto-Laryngology—Dr. Gregor McGregor; Pre- 
ventive Medicine and Hygiene—Dr. D. S. 
Puffer; Pediatrics—Dr. L. Nelles Silverthorne; 
Obstetrics and Gynxcology—Dr. W. H. Murby; 
Anzsthesia—Dr. C. G. Bryan; Neurology and 
Psychiatry — Dr. Erie Linell; Urology — Dr. 
Robin Pearse. 


The Chilliwack Medical Society 


The Chilliwack Medical Society, organized 
three years ago, has elected new officers as fol- 
lows: President—Dr. L. A. Patten; Vice-presi- 
dent—Dr. A. R. Wilson; Secretary-Treasurer— 
Dr. G. A. C. Roberts. 





The Fraser Valley Medical Society 


The Fraser Valley Medical Society held its 
annual meeting on May 9th, and the following 
officers were elected for 1940-41: President— 
Dr. L. S. Chipperfield, of Coquitlam; Vice- 
president—Dr. A. N. Beattie, of Ioco; Secretary 
—Dr. B. H. Cragg, of New Westminster. 





The Saint John Medical Society 


The annual meeting of the Saint John Medical 
Society was held at the Riverside Golf and 
Country Club recently. The retiring president, 
Dr. G. B. Peat, entertained the members of the 
Society at a complimentary dinner at this time. 
The routine business was dispatched and the 
election of officers for 1940-41 resulted as fol- 
lows: President—Dr. A. D. Gibbon; Vice-prest- 
dent—Capt. A. A. G. Corbet; Treasurer—Dr. 
A. L. Donovan; Secretary—Dr. Norman Skin- 
ner; Executive Members—Drs. R. A. H. Mac- 
Kean, V. D. Davidson, and E. A. Petrie. 





The Winnipeg Medical Society 


At the annual meeting of the Winnipeg Medi- 
cal Society on May 17th, the following officers 
were elected for the ensuing year: President— 
Dr. Digby Wheeler; Vice-president—Dr. J. C. 
Hossack; Secretary—Dr. C. B. Stewart; Treas- 
urer—Dr. H. Medovy; Trustee—Dr. Eyjolyfur 
Johnson, The retiring president, Dr. F. G. 
McGuinness, gave an address on ‘‘The neglected 
aspect of clinical obstetries’’. 
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Post-Graduate Courses 
The Children’s Memorial Hospital, Montreal 


The Annual Post-graduate Course, which has 
been given for the past three years, will not be 
held this year. It is not the intention of the 
Children’s Memorial Hospital to discontinue the 
course, but rather to postpone it, due to the war 
and to an extensive building program which the 
Hospital at present has in hand. As soon as 
conditions permit the course will be resumed 
with improved facilities. 


Letters, Notes and Queries 


The Work of the Department of Pensions and 
National Health in Connection with Drugs, 
Foods, and Medical Appliances 


To the Editor: 


From time to time this Department has items 
of interest to the medical profession which I 
believe could be used to advantage by the 
Journal and particularly in respect of foods and 
drugs. For example, recently the Department 
has prohibited the use of calomel in teething 
remedies which are sold to the general public. 
In addition, the custom of directing that a tablet 
prescribed for an adult be broken in two for a 
child and that powders prescribed for adults be 
divided in two for a child has been prohibited 


in the case where the remedy contains a sched- 


uled drug mentioned in the Food and Drugs 
Act and the Proprietary or Patent Medicine Act. 
The sale of remedies for rheumatism has been 
prohibited although rheumatism is not one of 
the diseases mentioned in Schedule ‘‘A’’ of the 
Food and Drug Act for which remedies may 
not be sold. In future, the sale of such remedies 
will be confined to the relief of rheumatic pain. 
Yesterday, at a meeting of the Dominion Council 
of Health, a recommendation was made that oil 
of wintergreen (methyl salicylate) should be 
added to the Poison List in view of the number 
of deaths among children that have occurred. 

There has, as you undoubtedly know, been a 
great increase in the number of machines which 
are being used in the diagnosis and treatment of 
disease by unqualified persons. Machines, I 
believe, are now being used for the treatment 
of disease by remote control. A specimen of 
blood is taken and placed in the machine and 
the patient is advised to return home and await 
results. 

If you consider that items of this nature 
should be published in the Canadian Medical 


Answers to letters appearing in this column 
should be sent to the Editor, 3640 University Street, 
Montreal. 





Association Journal as they arise, I would be 
glad to let you have them. Such items would of 
necessity be brief and not oceupy very much 
space. 

I wish you would take the matter under con- 
sideration and let me have your comment. 


J. J. HEAGERTY, M.D., 
Director, Public Health Services. 
Ottawa, 
May 16, 1940. 


[The Journal is very glad to fall in with Dr. 
Heagerty’s suggestion. The subject to which he 
refers is of first importance, and, we feel sure, 
will arouse the interest of the medical profession 
at large. We are making a beginning by pub- 
lishing in this issue an article on Epilepsy.— 
Ep.]. 





Topics of Current Interest 
Epidemic Encephalitis* 


The third report by the Matheson Commission 
on epidemic encephalitis has been published. 

As foreword to the report one notes the re- 
mark of Dr. Rappleye that on the basis of the 
expenditure of the last few years it is the 
opinion of the commission that the attack on 
the problem (of encephalitis) should be intensi- 
fied in the laboratory approach, particularly to 
widen the study of the virus diseases of the 
nervous system. 

The first chapter of the volume is taken up in 
reporting the work of the Matheson Commission 
which was established through the generosity of 
Dr. William J. Matheson in the spring of 1927. 
As may be remembered, the first report of the 
Commission appeared in 1929 while a second 
shorter report was published in 1932. In these 
reports, published data on the epidemiology, 
etiology and treatment of epidemic encephalitis 
were collected and put before the medical pro- 
fession. 

The work of the Matheson Commission, how- 
ever, has not consisted in merely collecting 
references or in studying statistics. One notes 
that laboratory research work in connection with 
encephalitis has been proceeding consistently 
since 1929 at the College of Physicians and 
Surgeons, under the direction of Dr. F. P. Gay, 
and it is evident as one glances through chapter 
1 that much original work on the etiology of 
encephalitic infections has been done—work, the 
appreciation of which requires an accurate 
knowledge of the action of vaccines, serums, 
viruses, virucidal antibodies, and the principles 
of immunology. One gathers from this chapter, 
dealing with the work of the Commission, that 
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investigations into the etiology of encephalitis 
follow very closely the procedures used in en- 
deavouring to isolate the virus causing polio- 
myelitis. Rabbits and mice, however, rather 
than monkeys, lend themselves to the experi- 
mental work of encephalitis. 

Chapter 2 gives a summary of investigations 
on the etiology of encephalitis. It opens with 
the interesting announcement that since the sec- 
ond report was published there have been two 
epoch-making discoveries in regard to viruses 
and encephalitis. One of these is the isolation of 
the virus of the St. Louis type of encephalitis, 
the other the isolation of the virus of the 
Japanese ‘‘B.’’ type. In addition, the summary 
says that the virus of choriomeningitis has been 
isolated, as has also that of louping-ill. The 
latter virus has infected human beings only 
during laboratory studies. 

This striking announcement shows how far the 
investigation into the etiology of various virus 
diseases has gone. The Commission seems 
firmly persuaded that in the etiology of epidemic 
encephalitis the more ordinary and gross forms 
of infecting agents play but little part. Be- 
ginning however with the isolation by Gay and 
Holden in 1933 of the virus of herpes, we have 
seen the recognition of one after the other causal 
viruses in the St. Louis type encephalitis, the 
Japanese ‘‘B.’’ encephalitis, the western equine 
encephalomyelitis, and there have been sugges- 
tive findings in the encephalitis seen to follow 
vaccination, measles, small-pox, scarlet fever. It 
appears that the workers are still somewhat hesi- 
tant about announcing a positive identification of 
the virus connected with the more generalized 
form of epidemic encephalitis, while as regards 
the St. Louis type and the Japanese ‘‘B.’’ type, 
the identification seems to be conclusive. The 
same meticulous type of investigation that one 
has noted in the studies of poliomyelitis has been 
necessary in the studies of encephalitis. 


In chapter 3 the report gives a short descrip- 
tion of virus diseases which they consider allied 
to encephalitis. These include louping-ill, a 
viral disease of sheep, lymphocytic chorio-men- 
ingitis, infectious polyneuritis or neuronitis. 
The statement is made that the viruses causing 
chorio-meningitis and louping-ill have been 
recognized, Neuronitis, polyneuritis, the Guil- 
lain-Barre syndrome, has, according to the 
Commission’s report, no known etiological agent. 


The summary of the treatment of encephalitis 
is given in chapter 4. It is interesting to notice 
that nearly 35 pages are taken up in mentioning 
the numerous methods which have come into use 
from time to time for the treatment of encepha- 
litis or its special symptoms. Drug therapy, 
fever therapy, re-education, sero-therapy, vac- 
cine therapy, lumbar puncture, surgical pro- 
cedures (more particularly those which have to 
do with relief of intracranial pressure or section 
of various nerves and ganglia) are all con- 
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sidered. The lists of drugs used and the vari- 
eties of special treatments are ‘‘suspiciously 
large’’. It seems very certain that vaccines, 
antiserums, or convalescent serums have very 
little real influence either in preventing or cur- 
ing the disease. The best results in controlling 
symptoms have, according to the Commission, 
been obtained by preparations of stramonium, 
scopolamine and hyosecine. This of course has 
reference more particularly to the group of 
symptoms which develop late in the course of 
the disease or convalescence. All forms of treat- 
ment as applied to the more acute and early 
stages of the disease seem, according to the 
Commission’s findings, to be very uncertain in 
their action. 


Nearly one hundred pages are required to 
review the researches into epidemiology. As the 
Commission reports, ‘‘no major outbreaks of 
epidemic encephalitis have occurred in recent 
years, and the incidence in most countries has 
gradually declined’’. Cases of encephalitis, how- 
ever, continue to be reported from almost every 
corner of the world. The great wave of the 
epidemic was, the Commission states, between 
1920 and 1926. They record that the maximum 
intensity of the epidemic was seen first in Italy, 
Switzerland, and Denmark, later in Sweden, 
Finland, England, and finally in the United 
States and Soviet Russia. The Commission sug- 
gests that this fall in incidence is due either to 
lessened virulence of the disease, which first 
made its appearance during the war, or to the 
developing of a higher degree of immunity 
among the inhabitants of the countries affected. 
The Commission quoted the remark of Mac- 
Nalty, ‘‘We cannot dogmatize on the future 


‘ behaviour of this malady’’. 


Careful charts and plates are reproduced in 
discussing the geographical distribution of en- 
cephalitis, the effect of latitude, season, and 
climate, upon its prevalence, and the relation- 
ship of epidemic encephalitis to other disorders 
such as influenza. Morbidity, mortality, age, 
sex, race, relationships of the disease, communi- 
eability, as shown by careful collected figures 
and statistics the world over, are carefully dis- 
eussed. In speaking of transmission spread the 
committee states that ‘‘although case to case 
contact is seldom traced the belief is general that 
the spread of epidemic encephalitis is similar 
to that of other epidemic diseases of the central 
nervous system.’’ The Commission quotes from 
the weekly bulletin of the California State De- 
partment of Public Health in stating that ‘‘It 
is certain that carriers play important réles in 
the spread of all three of these diseases, epidemic 
encephalitis, poliomyelitis and epidemic men- 
ingitis.’’ 

Special attention is given to the remarkable 
outbreak of encephalitis round and about the 
city of St. Louis, in 1933. As has already been 
stated, the virus causing this particular type 
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of encephalitis has been isolated. This virus 
differs somewhat from that supposed to be the 
causative agent of the more generalized epidemic 
meningitis, and, curiously enough, has lent itself 
to more ready identification. Careful descrip- 
tion of its character and its possible relation- 
ship to other viruses, as tested by serum reac- 
tion, is given in the pages of that part of the 
report which deals with the St. Louis epidemic. 
Other questions of epidemiological interest are 
well considered. The number of statistical 
records shows well the thoroughness with which 
the Commission and its workers have combed 
the field. The careful studies upon transmission 
by non-human agents made by the St. Louis 
workers are well reviewed. According to these 
workers, water, food, milk, insects, seem to play 
no part in the transmission of the disease: 
‘‘Human contact, chiefly through unrecognized 
carriers, is the method of infection—suscepti- 
bility and age are important factors to determine 
who will contract the disease.’’ 

No less interesting than the description of the 
St. Louis epidemic of encephalitis is the picture 
presented to us by the Commission, of the 
Japanese ‘‘B.’’ type of epidemic encephalitis. 
This epidemic reached its height in 1924, and the 
virus was isolated some ten years later. The 
laboratory tests, serum-neutralization experi- 
ments, seemed to indicate that there are im- 
munological differences between the virus of the 
St. Louis and that of the Japanese ‘‘B.’’ en- 
cephalitis. The epidemiological studies in con- 
nection with the Japanese epidemic, as collected 
by the Commission, are comprehensive to a 
degree. Some Japanese workers, if we read the 
evidence of the Commission aright, lean to the 
idea that mosquitoes are able to transmit the 
disease. The Commission themselves do not seem 
to be enthusiastic about this idea. 

The three hundred pages given to the repro- 
ducing of the bibliography in connection with 
encephalitis give one some idea of the task which 
the Commission had before them, This biblio- 
graphy is probably the most complete of its 
sort. Few details or reports about encephalitis 
would seem to have escaped the eye of the Com- 
mission. An index of authors and an index of 
subjects completes the work, one, upon the re- 
production of which, the Matheson Committee 
and the Columbia University Press must be con- 
gratulated—Abstract by N. B. Gwyn. 


Since virtuous actions have their own Trumpets, 
and without noise from thy self will have their resound 
abroad; busy not thy best Member in the Encomium of 
thy self. Praise is a debt we owe unto the Virtues of 
others, and due unto our own from all, whom Malice 
hath not made Mutes, or Envy struck Dumb.—Sir 
Thomas Browne. 





Forbear to wish evil to an envious man, because the 
ill-starred fellow is an evil to himself; what needest 
thou to show enmity to him who has such a foe on 
the nape of his neck.—The Sheik Sa’di of Shiraz. 
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Etiological Factors in Varicose Veins of the 
Lower Extremities. Adams, J. C.: Surg., 
Gyn. & Obst., 1939, 69: 717. 


By means of direct venous pressures from the 
greater saphenous vein the author contends that 
gravity factors with increase of intra-abdominal 
pressure effect on the common and external iliac 
veins are largely responsible for the production 
of increased pressure in the greater saphenous 
vein, and that such predisposing factors as 
phlebo-thrombosis (milk-leg, ete.) , ‘‘mesodermal 
asthenia’’ (as a biological variant in the indi- 
vidual) and other straining occupations or ill- 
health (such as chronic bronchitis) allow this 
increased pressure to produce varicose veins 
in the greater saphenous vein. Varicosity arises 
in the lesser saphenous because of an anastomotic 
channel from the greater saphenous, one of the 
saphenous radicles, or from the inferior gluteal; 
varicosity does not arise in the lesser saphenous 
itself. The Trendelenburg test is not a satis- 
factory test of valvular incompetence as it takes 
into consideration only the standing pressure; 
in some cases the valves are competent to stand- 
ing pressure but incompetent to strain (such 
as cough) pressure. The latter state the author 
refers to as ‘‘relatively competent’’. As a con- 
comittant of the varicose veins he refers to the 
frequent presence of flat feet. He feels that a 
good test of incompetency at the saphenous 
opening is the detection by the fingers of a 
venous thrill on coughing. Favour is given to 
high ligation as the preliminary measure of 
treatment. The increased venous pressure on 
coughing is diminished more surely, more rapid- 
ly, and with greater period of duration than 
by injection of any of the sclerosing solutions. 
He agrees with others that the fibrosis resulting 
from injections often increases the rapidity of 
development of varicosities in other veins—re- 
eanalization of veins always results in a vein 
more incompetent than it was before treatment. 
High saphenous ligation would seem indicated 
where there is dilatation in the thigh, where the 
impulse on coughing is transmitted at the 
saphenous opening or where there is increase in 
the size of the. vein with increased intra- 
abdominal pressure. FRANK DORRANCE 


The Significance of Cevitamic Acid Deficiency 
in Surgical Patients. Wolfer, J. A. and 
Hoebel, F. C.: Surg., Gyn. & Obst., 1939, 69: 
745. 


The object of this paper is to increase interest 
and knowledge of vitamin C in wound healing 
and to present a method of saturating the de- 
pleted patient. Animal experimentation has 
shown deficiency in collagen, evidence of fibro- 
blastie proliferation, but with marked decrease 
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in intracellular material and a disorganized ar- 
rangement of the fibroblasts as well as a con- 
sistent failure of the corium to unite. The 
storage of vitamin C is considered to be in the 
upper intestine. Vitamin C deficiency may be 
thought of and determinations made of the blood 
values in (a) patients with a deficient diet— 
either because of low income, physician’s orders 
or personal antipathy; (b) patients taking large 
quantities of alkalies by mouth; (c) obstructive 
lesions particularly above the pylorus; (d) his- 
tory of vomiting over long periods; (e) hyper- 
motility of the small intestine; (f) alcoholics 
and syphilitics. The highest blood values of 
ascorbie acid level found with clinical scurvy 
was 0.35 mg. per cent so they have chosen values 
below this figure to determine the subnormal 
group for the present. The optimum level is 
taken as 0.6 to 1.5 mg. per cent. The ascorbic 
acid values on blood, urine and feces have been 
determined on a number of patients. They have 
administered cebione (Merck) daily in doses of 
1 g. with 0.5 g. of soda bicarbonate, with 30 c.c. 
of distilled water to raise the level. Where 
estimations were not possible they recommend 
the administration orally of 1 g. cebione for 9 
to 10 days with maintenance of 300 to 500 mg. 
until wound healing takes place. The patient 
cannot be considered to be saturated until the 
optimum blood level has been maintained for a 
sufficient period during which time the urine 
should contain high values of ascorbic acid. The 
excretion of ascorbic acid by the feces is negli- 
gible except in alcoholics and in hypermotility 
of the bowel. Low blood values were found in 
persons under economic stress. FRANK DoRRANCE 


Sweating Function of Transplanted Skin. Con- 
way, H.: Surg., Gyn. & Obst., 1939, 69: 756. 


The clinical importance of this subject is the 
advantages expected from the earliest return of 
good sensation where this is necessary for good 
function. There are three principal factors 
which influence the onset of the sweating func- 
tion in transplanted skin; firstly, the histological 
structure of skin from the donor part, inasmuch 
as it must contain a similar number of sudori- 
parous glands; secondly, the bed shall not con- 
tain scar tissue otherwise vasodilatation coinci- 
dent with diaphoresis will not take place; and 
finally the type of skin graft in as much as the 
whole thickness skin and transplanted grafts 
are the only ones in which ordinary sweating 
will occur. These conclusions are based on ob- 
servation of 75 cases. The skins were tested by 
the technique of Minor, which is an iodine, 
eastor oil and absolute alcohol mixture; after 
this is painted on the dried skin to be tested 
fine rice starch powder is dusted on, being care- 
ful to see it enters the sweating pore. Sweat 
shows as a fine bluish, black dot. 


FRANK DORRANCE 
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Investigation of Hemangioma. Boman, K.: 
Acta Chirurg. Scand., 1939, 83: 185. 


The results of operation on 46 cases of all 
types of hemangioma are reported. Boman is 
in favour of radical operative measures on all 
types, although he believes radium efficiently ap- 
plied is their chief competitor. He discusses 
‘‘Intersol’’ (the new mercury quartz lamp), 
carbon dioxide snow, electrocoagulation, injec- 
tion therapy (he agrees it may be used pri- 
marily to reduce size and risk of hemorrhage), 
magnesium needles implanted in the periphery 
of the tumour, and the various types of com- 
pression and peripheral ligation. The usual 
types of excision were the cuneiform for the 
lower lip and the two parallel horizontal in- 
cisions with flap from the lateral part of face 
for the upper lip. Silver wire was left in place 
for 2 weeks for muscular retention with silk or 


catgut for mucous membrane or skin. 
FRANK DORRANCE 


Obstetrics and Gynecology 


The Significance of Endocrine Assays in 
Threatened and Habitual Abortion. Browne, 
J. S. L., Henry, J. S. and Venning, E. H.: 

Am, J. Obst. & Gyn., 1939, 38: 927. 


The physiology of normal pregnancy is dis- 
cussed from the point of view of the endocrine 
factors involved. A study has been made of 35 
eases of threatened or habitual abortion, and 
measurements of the excretion of prolan (chori- 
onie gonadotrophic substance), total cestrogens 
and sodium pregnandiol glucuronidate has been 
made in twenty-four hour specimens of urine in 
these patients for varying lengths of time, in 
some patients throughout pregnancy. A theory 
of the underlying endocrine basis for abortion 
is presented. An attempt is made to evaluate 
progesterone therapy in such cases on a rational 
basis. Ross MITCHELL 


The Glycogen Content of the Fallopian Tubes 
During the Menstrual Cycle and During 
Pregnancy. Joel, K.: J. Obst. & Gyn. of the 
Brit. Emp., 1939, 46: 721. 


One hundred and forty Fallopian tubes were 
examined for their glycogen content, of which 
85 were tubes during the menstrual cycle and 
55 tubes of pregnant women. In all phases, 
that is to say in the proliferative and secretory 
stages, glycogen was present. As regards the 
distribution of the glycogen over (a) epithelium ; 
(b) stroma of the fold; (c) muscular system 
(internal circular and external longitudinal) ; 
(d) lumen, it was shown that at the commence- 
ment of proliferation up to about the eighth 
day glycogen was met with only here and there, 
principally in the muscular layer. In the later 
stages of the proliferative phase, up to about 
the fifteenth day, it is found in the ciliated 
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epithelia, and also in the stroma of the fold and 
in the muscular system. 

Secretory phase. — Glycogen present in all 
tissues, with a maximal accumulation of glyco- 
gen about the twenty-second day of the cycle. 


The Fallopian tubes of pregnant women all 
exhibit glycogen. P. J. KEARNS 


Vaginal Implantations in Uterine Carcinoma. 
Strachan, G. I.: J. Obst. & Gyn. of the Brit. 
Emp., 1939, 46: 711. 


Apart from the rare cases of primary ear- 
cinoma of the vagina, this structure is affected 
secondarily in three main conditions—carcinoma 
of the cervix; carcinoma of the body; and 
chorion-epithelioma, 

In carcinoma of the cervix vaginal involve- 
ment may occur in three ways. Most frequently 
there is a direct spread of the ulceration by 
continuity to the adjacent vaginal vault; (2) 
non-ulecerative form by extension—a submucous 
induration: this usually narrows the vault con- 
siderably ; (3) discrete secondary growth—at an 
interval from the primary growth, due to simple 
contact of surfaces, 

In 686 eases of carcinoma of the cervix seen 
in Cardiff Royal Infirmary 354, or 51.6 per cent, 
were type 1; 118, or 1714 per cent, were type 2; 
30, or 4.3 per cent, were type 3; that is, 73 
per cent of the cases of carcinoma of the cervix 
showed some degree of vaginal involvement. 

Radiotherapy is not usually satisfactory. The 


best technique is to bury a sufficient number of 
radium needles. P. J. KEARNS 


Is There a Clinical Relationship Between 
Pyelitis of Pregnancy and Pre-eclamptic 
Toxemia? Mussey, R. D. and Lovelady, S. 
B.: Am. J. Obst. & Gyn., 1940, 39: 236. 


Pyelitis may be of sufficient severity and dura- 
tion to damage the kidney structure and curtail 
renal function. Pregnant women with lowered 
renal function caused by severe pyelitis are sub- 
jected to increased hazard as well as are those 
with lowered function resulting from other renal 
diseases or from generalized vascular disease. 
Hypertension is the predominant finding in the 
acute toxemias of late pregnancy; it is rarely 
present in eases of acute pyelitis or pyelo- 
nephritis. Acute systemic arteriolar changes of 
a spastic nature have been reported by many 
observers among many eases of pre-eclamptic 
toxemia and eclampsia, but rarely have such 
cases been found in eases of acute pyelitis. Our 
clinical data indicate that acute pyelitis of preg- 
nancy is rarely either the indirect or direct cause 
of the acute hypertensive toxeemias which arise 
in the course of pregnancy. Ross MITCHELL 


Ophthalmology 


Alterations in the Retina Observed during the 
Course of Chronic Nephritis. Lagrange, H.: 
Ann. d’Ocul., 1939, 176: 785. 


This essay on pathogenic classification brings 
to particular notice the réle of arterial hyper- 
tension, formerly ‘‘angiopathic albuminuric 
retinitis’’, in the genesis of alterations in the 
retina observed in the course of nephritis. The 
author divides his paper into Clinical Facts, 
and here discusses primary retinal infiltration, 
chalk-white, powder-like, stellate and purpuric; 
the Lesions of Hemorrhagic Retinitis; (idema 
of the Retina; and Pathogenesis. Under the 
latter heading he takes up angiopathy; hyper- 
cholesteremia; retention of urea; concidence of 
uremia and primary infiltration, chalk-white, 
powder-like and purpurie of the retina. 

In his summary, the writer states that the dis- 
tinct tests for disturbances of renal function 
that can be made by ophthalmoseopie examina- 
tion are, (a) the different features, the usual 
primary white, powder-like infiltration of the 
retina, associated with the secondary anemia of 
nephritis, the purpurie, discrete, and flame-like 
extravasations of blood, characteristic of a path- 
ological diapedesis through the arterioles, regu- 
lated by a chronic new or progressive process, 
the existence of which is explained on the basis 
of toxie retention; (b) the angiopathic signs— 
massive hemorrhages—that are part of the mani- 
festation of permanent arterial hypertension, on 
the basis of nephritis, to the manifestations of 
malignant hypertension to arteriosclerosis; (c) 
the phenomenon of papilledema that arises from 
one or the other of two mechanisms, that is 
trophie cedema, associated with vascular exuda- 
tion, edema by increased pressure of the cere- 
brospinal fluid. 

The disturbances of visual function compared 
to the clinical disturbances of chronic nephritis 
ean be related neither to the etiological classifica- 
tion nor to the old or new clinical anatomical 
classification, nor to the syndrome of renal in- 
sufficiency. They are very definitely related to 
the local mechanisms which control them; we 
have indicated (a) that which causes the white, 
powder-like infiltrations, discrete or diffuse, 
which can be explained only on a localized dis- 
turbance in spite of their abundance in the 
macular region; (b\ those who differentiate 
these from the hemorrhages of hypertension, but 
who express themselves to the contrary and un- 
reasonably sv, and say, (c) trophic retinal 
cedema and mechanical edema (hypertension of 
the cerebrospinal fluid) are the basis of long- 
standing functional disturbance, and that must 
be differentiated from cerebral cedema respon- 
sible for the amaurotic phenomenon, hemia- 
nopsias, related to the generalized demas and 
often like them, variable, fleeting, and recurring. 

HANFORD MCKEE 
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Neurology and Psychiatry 


A Revaluation of the Treatment of Head In- 
juries. Browder, J. and Meyers, R.: Am. 
Surg., 1939, 110: 357. 


The traditional account of the manifestations 
of craniocerebral trauma in terms of brain com- 
pression is incapable in the majority of cases, 
of being reconciled with the data derived from 
clinical, pathological and experimental investiga- 
tion. Increased intracranial tension is rarely 
the basic problem. The indiscriminate use of 
hypertonic solutions may produce unexpected 
and untoward results. The proper management 
of head injuries requires the clinician to deter- 
mine whether or not there are present any of 
the following lesions: significantly depressed 
fractures of the vault and epidural, subdural 
and intracerebral hematomata. These alone 
may be benefited by surgical procedures. Path- 
ological processes other than these call for the 
institution of supportive measures which in- 
clude: (1) a position in bed which permits an 
unobstructed return of venous blood from the 
head and a free respiratory exchange; (2) suffi- 
cient sedation with chloral hydrate, bromides, 
paraldehyde or barbiturates; (3) mechanical 
restraint to prevent further injury, preferably 
a well padded erib bed; (4) control of body 
temperature by sponging and cold irrigations if 
necessary. Differential diagnosis is often 
rendered difficult by virtue of the fact that gen- 
eralized cerebral insults commonly co-exist with 
the surgically amenable condition. In such 
problems encephalography or ventriculography 
may be of help. These procedures may be 
earried out with reasonable safety even in re- 
cently injured patients. FRANK TURNBULL 


Bacterial Infection During Intracranial Opera- 
tions. Cairns, H.: The Lancet, 1939, 1: 1193. 


The greatly improved technique of neuro- 
surgery during recent years has resulted in a 
lower mortality rate, and indirectly has made 
bacterial infection during operation of relatively 
greater importance. Cairns reports a critical 
survey of his experiences with bacterial infection 
during a 12 year period. Operation infection 
of a previously healthy and surgically cleaned 
scalp oceurs only when the blood supply of the 
wound edges is impaired. Skin flaps should 
always have a broad pedicle. In prolonged 
operations, after the first hour, bleeding from 
the scalp is so slight that most if not all the 
hemostatic forceps can be removed, thus pre- 
venting unnecessary constriction of the blood 
vessels. Osteomyelitis is a rare variety of post- 
operative infection. It may be primary, or sec- 
ondary to sealp infection, or may arise from 
perforation of the frontal sinus during erani- 
otomy. Streptococeal infections of the throat 
in hospital workers appear to be becoming more 
common, and since they may occur without any 
symptoms there is no other way of preventing 
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the risk of droplet infection than by wearing 
an efficient mask. The most efficient mask con- 
sists of a thin layer of cellophane between two 
layers of gauze. Bags of powder used for hands 
and gloves may contain living organisms. 
Hemolytic streptococci can survive in dust for 
ten weeks or longer. The number of bacteria 
in the atmosphere of operating rooms varies 
directly with the number of people present. The 
brain itself appears to have considerable re- 
sistance to infection. It is the cerebrospinal 
spaces that are vulnerable, particularly widely 
opened cisterns and ventricles. Mild infections 
of the basal cisterns without gross pyogenic re- 
action ean be fatal by producing adhesive 
meningitis. FRANK TURNBULL 


Urology 


Hypertension a Challenge to Urology. Mul- 
holland, S. W.: J. Urol., 1939, 42: 957. 


For a long time hypertension has gone un- 
challenged. It has been stated that 15 per cent 
of adults have hypertension and that 23 per 
cent of deaths of persons past the age of 50 are 
directly attributable to this disease. A large 
number of these cases are caused by: a so-called 
surgical disease of the kidney and ean be eured 
by operation. Urologists and clinicians are al- 
ready aware of this possibility. The theory as 
to the cause of hypertension has gone through 
definite cycles. A great deal of experimental 
work has been done by Goldblatt and others. In 
experimental animals partial ligation of renal 
arteries, constriction of renal veins; the produc- 
tion of interstitial fibrosis of the kidney by 
exposure to x-rays; compression of renal arteries 
with adjustable clamps; and ligation of one or 
both ureters has in each case produced hyper- 
tension. The supposition is that, no reflex 
being present, there is possibly a chemical sub- 
stance thrown out by the ischemic kidney that 
exerts a pressor effect on the vaso-constriction 
nerves or directly upon the blood vessels. Ex- 
tracts obtained from these ischemic kidneys 
increase blood pressure when injected intra- 
venously into anesthetized dogs. Printzmetal 
et al. compared the extracts of kidneys of pa- 
tients dying with benign and malignant hyper- 
tension, chronic nephritis. and chronic pyelo- — 
nephritis, and found that such extracts were 
more potent than extracts of normal kidneys in 
their ability to raise blood pressure when in- 
jected intravenously into dogs. However, the 
results of experiments suggest that a pressor sub- 
stance normal in the extract of the cortex of 
healthy kidneys is much increased in the diseased 
kidney and it is possible that this substance 
appears in the blood stream as the result of 
normal metabolic processes and fails to be ade- 
quately excreted or neutralized by the damaged 
kidney. The authors sight a number of clinical 
reports where removal of diseased kidneys re- 
sulted in almost immediate and complete relief 
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of hypertension. In this series reported, inter- 
ference with vascular supply of the kidney was 
the most prominent etological factor. Con- 
genital anomalies, hydronephrosis, with or with- 
out calculous disease, pyelonephritis, ete., were 
also mentioned. The authors conclude that cer- 
tainly before any case with hypertension should 
be subject to any of the operative procedures 
now in vogue for relief of hypertension the 
kidney should be ruled out as the possible cause 
of hypertension. J. V. BERRY 


Pyelonephritis in Children and Adults with 
Hypertension. Bothe, A. E.: J. Urol., 1939, 
42: 969. 


Considering that Goldblatt has produced 
hypertension in experimental animals by com- 
pression of the renal artery the author discusses 
the pathological lesions which are known to im- 
pair renal blood supply. The most important 
of these are as follows: (1) pyelonephritis; (2) 
nephrosclerosis ; (3) congenital anomalies which 
impair blood supply; (4) polycystic kidneys; 
(5) hydronephrosis; arterial compression; (6) 
infaret; (7) intramural renal artery tumours; 
(8) periarteritis nodosa; (9) arteriosclerotic 
plaques. In a study of the case reports in the 
literature advanced unilateral lesions are fre- 
quently referred to as the cause of hypertension. 
The author also remarks that many patients 
with the same type of lesion do not present the 
slightest elevation of blood pressure. However 
tempting it may be to postulate a relationship 
between hypertension and pressor material in 
kidney tissue, it is wiser to postpone final con- 
clusions until certain important factors have 
been studied more thoroughly. Among these 
factors are: (1) the amount of active material 
in the circulating blood, rather than the amount 
in kidney tissue; (2) possible protective action 
by normal kidney tissue; (3) activation or in- 
hibition of activity by antagonistic substances 
in other tissues or in the circulating blood; and 
(4) changes in sensitivity or reactivity of the 
blood vessels themselves. At present it seems 
likely that the humoral mechanism which pro- 
duces hypertension may depend upon several 
interactive factors rather than upon the con- 
centration of any single substance. The author 
concludes that in view of the present findings 
every hvnertensive patient should be given the 
opportunity to have a complete surgical investi- 
gation. Especially is this indicated when more 
radical specific surgical treatment is contem- 
plated. J. V. BERRY 


Therapeutics 


Anoxia and Oxygen Therapy in Head Injury. 
Schnedorf, J. G., et al.: Surg., Gyn. & Obst., 
1940, 70: 628. 

Following concussion of the brain, with or 
without fracture of the skull, varying degrees 
of anoxia have been found due to shock, injury 


to the respiratory centre disturbance to the 
heat-regulating mechanism (relative anoxia due 
to increased oxygen demand of tissue), and de- 
creased cerebral circulation (increased intra- 
cranial hemorrhage, vasodilatation, edema and 
hemorrhage). The arterial blood oxygen satura- 
tion was measured in 12 patients (6 had skull 
fracture) and was found to be normal in 2, 
lowered 6 to 10 per cent in 7, 11 per cent in 1, 
34, and 44 per cent respectively in two. They 
feel further studies should be made in a large 
number of cases as they obtained reduction of 
fever and restlessness and some clinical im- 
provement in all by oxygen administration. 
FRANK DORRANCE 


Clinical Studies in Acidosis and Alkalosis; Use 
and Abuse of Alkali in States of Bicarbonate 
Deficiency due to Renal Acidosis and Sul- 
fanilamide Alkalosis. Hartmann, A. F.: Ann. 
Int, Med., 1939, 6: 940. 


The author comments on the use and value 
of the parenteral or enteral route for the ad- 
ministration of sodium r-lactate in relieving 
severe acidosis occurring not only from uncon- 
trolled diabetes, diarrhea, but also from various 
renal insufficiencies. Three eases of the last- 
mentioned are reviewed; in these a sudden 
acidosis developed in which there was one factor 
in common, namely, a deficit in blood bicarbon- 
ate content through failure of the renal tubules 
to reabsorb this radicle and its consequent loss 
in the urine, The emergency was treated by 
sodium r-lactate given intravenously—60 c.e. of 
one-sixth molar solution per kilogram of body 
weight. The acidosis was prevented from re- 
curring by the administration of 5 ¢.c. of molar 
solution of sodium r-lactate per kilogram of 
body weight. 

A discussion of the effects of sulfanilamide on 
the acid-base balance of the blood shows that 
the hyperventilation which at times follows the 
use of this drug is not an expression of an 
acidosis but results in excessive loss of H,CO, 
from the lungs and therefore a slight alkalosis. 
Thus there is no logical reason to administer 
soda bicarbonate routinely with sulfanilamide to 
prevent acidosis. T. STEWART PERRETT 


Sodium Diphenyl Hydantoinate in Treatment 
of Convulsive Seizures. Merritt, H. H. and 
Putnam, T. J.: Arch. Neurol. & Psychaat., 
1939, 42: 1053. 


This drug is more commonly known by the 
trade name of ‘‘Dilantin’’. The writers selected 
eases in which the ordinary methods of therapy, 
é.g., luminal, ketogenie diet, surgery, ete., had 
proved of little value. 

Their results are tabulated as follows: im- 
proved with dilantin 79 per cent; worse with 
dilantin 2 per cent; no therapy of value 13 per 
cent; attacks too irregular for evaluation 6 per 
cent. 
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Dilantin is administered in 114 grain cap- 
sules, The desired dosage is that which will 
control seizures without producing toxic symp- 
toms. This amount can only be determined by 
trial with each individual patient. The rate of 
excretion of drug is unknown but empirically 
divided doses have been given. 

Since the mode of action of anti-convulsant 
drugs need not necessarily be similar it is un- 
wise to suddenly discard previously established 
medication. An infinitely better procedure is to 
gradually reduce the original drug, about 25 
per cent per day, and replace by a correspond- 
ing amount of dilantin. The dosage of dilantin 
varied between 3 and 9 grains daily; a good 
majority stabilized at 414 grains per day. 

In special cases where the attacks tend to 
oceur at a certain time dosage should be juggled 
so as to secure the maximal concentration of the 
drug in the system at that time. Thus in 
nocturnal epilepsy the larger amounts should 
be given at night, and in cases more frequent 
during menses some increase may be made dur- 
ing the critical period. Regardless of periodicity, 
adequate dosage must be maintained at all times. 

Gastric disturbances only occur in a small 
percentage of cases, possibly due to excessive 
alkalinity. This can usually be prevented by 
giving after meals, or using small doses of dilute 
HCl (minims 15). 

Dilantin has no sedative action and cannot 
be used as a hypnotic, but toxie central nervous 
effects can be observed with the larger doses. 
These are of the usual order of nervous tremor, 
ataxia, ete. Toxic dermatitis occurred in about 
5 per cent, and is, of course. an indication for 
immediate withdrawal of the drug. Hyper- 
trophy of the gums occurred in 6 per cent. It 
differs from the picture of scurvy in the absence 
of pain and bleeding. Moderate dosage (3 to 414 
grains) is usually well tolerated. In only 42 
eases of 350 was treatment discontinued, 36 of 
these for ineffectivity or lack of co-operation. 

The writers conclude by the flat statement 
that dilantin is the best anti-convulsant agent 
they have yet encountered. Danger to life is 
probably less, but the percentage of mild toxic 
reactions is slightly higher than is seen with 
phenobarbital and the bromides. They believe 
*the method should he used on all patients not 
responding adequately to other forms of treat- 
ment. G. N. PATERSON-SMYTH 


Pathology and Experimental 
Medicine 


Induced Vitamin B, Deficiency in Human Sub- 
jects. Williams, R. D., Mason, H. L. and 
Smith, B. F.: Proc. Mayo Clinic, 1939, 14: 787. 
Since the isolation and synthesis of crystalline 

thiamin chloride it is possible to investigate 

isolated B, deficiencies in human subjects. The 
writers investigated the results of a diet deficient 
in B, but uncomplicated by starvation or other 
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factors, selecting four healthy co-operative state 
hospital patients as the subjects. The most com- 
mon symptoms were anorexia, loss of weight, 
absent or low grade HCl, constipation, and in- 
constant tenderness of the calf muscles. Elec- 
trocardiographie abnormalities appeared in all 
four cases, the amplitude of all complexes was 
decreased, most evident in the T-wave of the 
apex beat. Within twelve days of receiving 
small doses of thiamin, totalling but 4 mg., all 
symptoms had completely disappeared. 

This work would suggest that quantitative 
methods may be discovered which will enable a 
diagnosis of B, deficiency to be based on some 
kind of secure foundation. 

G. N. PATERSON-SMYTH 


Antibody Formation in Cases of Lobar Pneu- 
monia Treated with Sulfapyridine. Knee- 
land, Y. and Mulliken, B.: J. Clin. Investiga- 
tion, 1940, 19: 307. 


Nineteen cases of lobar pneumonia treated 
with sulfapyridine were studied for the appear- 
ance of type-specific antibodies in the blood 
serum, as judged by the precipitin reaction with 
specific polysaccharide. In only four instances 
was an excess of antibodies demonstrated, and 
in these cases antibodies were not noted until 
after the patient’s temperature had been normal 
about a week. The significance of these findings 
is discussed. S. R. TOWNSEND 


The Effect of Unilateral Spontaneous Pneumo- 
thorax on the Circulation in Man. Stewart, 
H. J. and Bailey, R. L.: J. Clin. Investigation, 
1940, 19: 321. 


Studies were made of the circulation of four 
patients exhibiting unilateral spontaneous pneu- 
mothorax of unknown etiology. None of the 
patients showed either demonstrable pulmonary 
disturbance or organic heart disease, Studies 
were made at various levels of collapse and 
after complete expansion, 


The cardiac output appeared to be reduced 
in the presence of unilateral pneumothorax of 
small or moderate size, although it was some- 
times unchanged or even increased. Patients 
exhibiting more extensive pneumothorax showed 
a reduction in eardiae output which might be 
large or small. When the data of all cases were 
pooled a rough linear correlation appeared be- 
tween both cardiac output per minute and per 
beat, and per cent collapse of lung, since the 
greatest collapse was associated with the greatest 
decrease in cardiac output; as the amount of 
collapse decreased, the cardiac output increased. 
In one of the patients who was observed during 
collapse of only 14 per cent there was an in- 
crease in cardiac output. This finding is similar 
to one made in goats, namely, that a small col- 
lapse gives rise to an increase in volume output 
of blood from the heart. The decrease in vital 
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capacity bears a linear relation to the per cent 
collapse of the lung. 

Since unilateral collapse of a lung usually 
results in decrease in the volume of blood ex- 
pelled by the heart per minute the institution of 
this procedure should be considered carefully 
before it is undertaken in subjects suffering 
from lesions which may themselves be associated 
also with decrease in output. This precaution 
is necessary in order to avoid an accumulated 
reduction in cardiae output. S. R. TOWNSEND 


Amyotonia Congenita (Oppenheim’s Disease) 
Occurring in Two of Triplets. Gourse, A.: 
J. Pediat., 1939, 15: 546. 


The patients were two females, identical twins. 
For them there had been one placenta, one 
chorion, with two amnions, and two cords, each 
going to one of the female twins. The third 
triplet was a male, with another quite distinct 
placenta. The twins, for such they were, 
weighed 3 pounds 10 ounces and 3 pounds 12 
ounces, respectively. The third baby, the male 
weighed 5 pounds 6 ounces. At 16 months the 
boy was well developed; but the girls were 
undernourished, the muscles were extremely 
flaccid, and they were not able to sit up alone, 
although their brother was sitting and standing 
alone, and trying to walk. At 29 months the 
girls were walking on hands and feet; at 34 
months they were able to walk for a few steps 
unaided, but could not stand erect. At 36 
months they could stand and walk alone and 
could run at 40 months. They got all their 
teeth at 34 months, in contrast to their brother 
who had his at 23 months, 


The author comments upon the fact that any 
injury that affected the ovum after fertilization, 
transmitted through the placenta, should have 
affected all three children; instead, it affected 
the two who -had grown from the same ovum, 
while leaving unscathed the other child which 
developed from a separate ovum. The defect 
was therefore more likely to have been in the 


germ plasm of one or both parents, and so 
hereditary. MADGE THURLOW MACKLIN 


Observations on the Musculature of the Lung 
in Children. Engel, S. and Newns, G. H.: 
J. Pathol. & Bacteriol., 1939, 49: 381. 


The lungs of many children, aged 6 weeks to 
12 years, were examined. Some were in serial 
sections and were stained in different ways. 
Much reliance was placed on serial camera 
lucida drawings. Except in one ease of a 614 
year old girl who died from chronic carditis, 
the musculature was not so well marked as in 
Baltisberger’s case of a man of 25 years. From 
this they conclude that Baltisberger’s case has 
been misinterpreted. They avow that ‘‘in child- 
hood there is no muscle at all in the pleura or 
interstitial tissue of the lung, and in the air 
spaces there exist only fine fibres and not thick 


bundles’’. In cases of what they call ‘‘patho- 
logical solidification’’ of the lung they allege that 
‘‘the musculature of the air spaces—much more 
rarely of the lymphatics — becomes slightly 
hypertrophied and is then more easily seen to- 
wards the periphery of the ductules’’, They 
think that such cases may be starting points for 
the so-called muscular cirrhosis of the lung; and 
it seems to them possible that ‘‘congenital pre- 
disposition to muscular hypertrophy may play 
a part in the etiology of asthma’’, OC. C. Mackin 


Hygiene and Public Health 


Survey in Seventeen Cement Plants of Atmos- 
pheric Dusts and their Effects upon the 
Lungs of Twenty-two Hundred Employees. 
Gardner, L. U., Durkan, T. M., Brumfiel, D. 
M. and Sampson, H. L.: J. Ind. Hyg. & Tox., 
1939, 21: 279. 


This is a fairly extensive article of some 40 
pages dealing with a study of the cement in- 
dustry at the request of the Portland Cement 
Association. The paper describes first the pro- 
cesses which are carried on in the manufacture 
of cement, then gives an analysis of many 
hundred dust counts in quarries and in various 
places in the plants, and finally a description of 
the examination of 2,278 workers. 

Cement is essentially derived from limestone 
and is therefore largely a calcium product. A 
varying amount of silica in free or combined 
state is found but this is probably never in 
excess of 30 per cent. Very high dust counts 
were obtained in certain places, which is not 
surprising to anyone familiar with the industry. 

Seventy-seven per cent of the 2,278 workers 
examined were over 30 years of age, and 68 per 
cent of them had been working in the cement 
industry for more than 10 years. The x-ray 
films of 82 per cent of them showed no abnor- 
mality of any kind; 17.5 per cent of the x-ray 
films were classified as showing linear exaggera- 
tion; and 0.4 per cent were read as silicotic 
nodulation. The 8 men, however, who made up 
the last group all gave a history of exposure to 
silica mostly elsewhere than in the industry. 

Only 4 eases of active tuberculosis were dis- 
covered among the 2,278 workers, a surprisingly 
low incidence and well below even the most con- 
servative estimate for the population as a whole. 

The conclusion of the study is that cement 
manufacture does not present a silicosis hazard. 
This confirms the conclusions arrived at by 
earlier investigators. FRANK G. PEDLEY 


When thou perceivest that discord is in the army 
of the foe be thou at ease; but if they are united be 
apprehensive of thy own distress. Go and sit in repose 
with thy friends when thou seest war among the 
enemies; but if thou perceivest that they all agree span 
thy bow and carry stones upon the rampart.—Mazim 
XXIV of the Sheik Sa’di of Shiraz. 
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@ bituaries 


William Harvey Smith 


With the passing on May 15th of William Harvey 
Smith after a long, happy and helpful life, Canada 
lost one of its outstanding physicians. Though his 
achievements in his chosen field of ophthalmology 
were considerable, including highly successful practice, 
the publication of articles in various medical journals, 


and thirty-two years’ service on the faculty of Mani- - 


toba Medical College—twenty-seven of these as pro- 
fessor and head of the department of ophthalmology 
in the Winnipeg General Hospital—his true genius lay 
in the fields of organization and medical statesman- 
ship. As President of the British Medical Association 
and also of the Canadian Medical Association in 1930, 
President of the Manitoba 
Medical Association, the Col- 
lege of Physicians and Sur- 
geons of Manitoba and the 
Winnipeg Medical Society, 
and Chairman of the Res- 
toration Fund of the Anglli- 
ean Church in Canada, he 
had opportunities to show 
his powers of organization 
and administration, and he 
filled these positions not only 
with distinction but with 
brilliance. His concern for 
the unity and honour of the 
medical profession and his 
desire that it should exercise 
the greatest good to the 
greatest number of people 
led him to throw his whole 
weight into upholding the 
highest principles of medical 
ethics and into championing 
the cause of health insur- 
ance. This latter was the 
main theme of his presi- 
dential addresses at the Win- 
nipeg Meeting of the British 
and Canadian Medical Asso- 
ciations in 1930 and at the 
Vancouver Meeting of the 
Canadian Medical Associa- 
tion in 1931. 

His background fitted him 
well for the tasks he under- 
took. His forebears were of 
United Empire Loyalist stock 
who settled in Port Hope, 
Ont.; his grandfather, the 
Hon, Sidney Smith, was pre- 
confederation postmaster- 
general, and his _ father, 
Henry Hall Smith, was a personal friend of Sir John 
A. Macdonald. 

Harvey Smith was born in Peterborough in 1868, 
and was educated there and at Trinity College School, 
Port Hope, and came to Winnipeg with his parents in 
1885, when his father became Dominion Lands Com- 
missioner. He attended St. John’s College and Mani- 
toba University, graduating in natural sciences in 
1889. In McGill University where he obtained his 
medical degrees in 1892 he was a close friend of 
Charles F. Martin, later dean of McGill Medical 
Faculty, of R. Tait MacKenzie, the sculptor, later 
Professor of Physical Education in the University of 
Pennsylvania. These friendships were terminated only 
with death. His post-graduate education was obtained 
in the Montreal General Hospital, the Manhattan Eye 
and Ear Hospital, New York, and in London and 
Paris. In 1895 he began practice in Winnipeg and 
acted as eye-surgeon to the Canadian Pacific Railway. 








William Harvey Smith 


In 1901 he married Annie Prince Galt, youngest 
daughter of the late Sir Alexander Galt, one of the 
Fathers of Confederation, and grand-daughter of John 
Galt, the Scottish novelist who was a leading figure 
in the Canada Company which founded the towns of 
Galt, Guelph and Goderich in Ontario. Mrs. Smith 
was ever a true helpmate and a charming hostess. 


From the beginning of his career in Winnipeg, 
he took a leading part in organized medicine and 
positions of responsibility were thrust upon him, so 
that he came to occupy a unique place of trust among 
medical men. No other physician in Winnipeg could 
have brought his confréres with him into the task 
of establishing the Medical Arts Building, the first 
building in Canada to be 
erected, owned and controlled 
solely by doctors and den- 
tists. The building was 
completed in 1923 and Smith 
remained a member of the 
directorate until 1935. 

As the third Canadian to 
be President of the British 
Medical Association he made 
many friends among British 
physicians, among them Lord 
Dawson of Penn, the late 
Lord Moynihan, Sir Henry 
Brackenbury, Sir Robert 
Bolam, Sir Ewen Maclean, 
Dr. C. O. Hawthorne, Mr. 
A. H. Burgess, Mr. N. Bishop 
Harman and Dr. Alfred Cox. 
He was greatly impressed 
with the insurance system 
established under the British 
Medical Health Insurance 
Act of 1911, and with the 
proposal of the Council of 
the British Medical Associa- 
tion to establish a general 
medical scheme for the na- 
tion. He was anxious that 
in Canada some _ scheme 
might be established where- 
by the benefits of medical 
skill might be made avail- 
able through health insur- 
ance, preferably of the vol- 
untary type, to all citizens 
of the Dominion. Through 
his acquaintance with such 
leaders in the American 
Medical Association as Dr. 
William Gerry Morgan, the 
late Dr. E. Starr Judd, 
Dr. C. Jeff Miller, Dr. Morris Fishbein, and Dr. Olin 
West and through his Fellowship in the American 
College of Surgeons he kept in close touch with 
economic and sociological trends in American medicine. 

He received the degree of Doctor of Laws, honoris 
causa, both from the University of Manitoba and from 
McGill University. An ardent golfer, he was the first 
president of Pine Ridge Golf Club and cherished a 
trophy presented to him when he made a hole in one. 

Though many of his friends knew that he turned 
out occasional verse, it is not generally known that he 
wrote a hymn marked by deep feeling which has been 
set to music by Mr. Hugh Bancroft, the organist of 
All Saints Church, Winnipeg. 

One of the finest traits in his character was his 
encouragement of younger men. He organized the Pi 
Epsilon Chapter of the Zeta Psi fraternity, the first 
Greek letter fraternity in Manitoba University. He was 
quick to detect talent or ability and did not suffer the 
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possessor of these qualities to hide his light under a 
bushel. Bred. in an atmosphere of high traditions, he 
remained steadfastly true to them, and there was always 
about his something of the grand manner and an innate 
dignity. He could walk with kings and yet not lose 
the common touch. Ross MITCHELL 


AN APPRECIATION 


The homage of words to the memory of Harvey 
Smith is but a sad mechanic exercise—soothing the 
pain of great loss for a vast congregation of col- 
leagues and intimate friends throughout the breadth 
of this Dominion and far beyond. 


Year after year our medical profession has wit- 
nessed the passing of noteworthy members who justly 
merit commemoration and to whose ability and char- 
acter we dedicate a tribute of appreciation; but there 
are special persons and personages who somehow or 
other detain us more than do others—whether we will 
or not. Such an one was Harvey Smith. 


Someone has said it is rare to be fortunate in 
life; it is infinitely rarer to be fortunate in death. 
There need be no tardy expiation in the case of Dr. 
Smith, for he was a prophet long recognized in his 
own country. His was not a career prematurely cut 
short. He had achieved greatness long before the 
day of his retirement. He was enabled to enjoy during 
his lifetime the satisfaction given to few men more 
than to him of a happy retrospect—a life full of use- 
fulness to his country and his profession—a career in 
which he retained throughout the confidence, the respect, 
and the affection of all with whom he came in contact, 
and, the culmination of it all, professionally speaking, 
the presidency of the British Medical Association. 


He was a pioneer of the middle west—moulding 
and administering the affairs of the medical profes- 
sion ever since as a young man he settled in Winnipeg 
where there was need of an organizing genius with 
vision, and competence, and integrity. Harvey Smith, 


more than any one else in western Canada at that. 


time, was the master mind guiding by every means 
in his power the progress and development of the 
profession. His was the priceless gift of genius that 
brought to his province a new outlook to the medical 
school—a modern hospital—a medical arts building— 
and above all a spirit of co-operation and camaraderie 
to a degree hitherto unknown in his adopted city. 
Unselfish to the core, his one thought was for his 
beloved western country and the glorious future it 
had in store. But his was a life not only of work but 
of tenderness and universality of friendship. For him, 
with his many-chambered mind and heart, life was 
a responsibility, and he assumed his full share. Living 
in the sunshine of high ideals, of gentleness, of 
humility, of tolerance, and loving kindness, he drained 
every drop of his life’s blood in the interests of his 
fellow man. The advantage of a wonderful parental 
heritage bore full fruit and the devotion of an un- 
usually endowed wife who gave herself up to his 
every ambition and desire assisted materially in mak- 
ing for him a unique and enviable position in the 
community. His charm of personality was to his 
friends his greatest asset. An extraordinarily vivid 
and delightful humour — conversational powers which 
made his company so engaging—an urbanity and 
sympathetic understanding of human nature—these 
among so many other traits of his character attracted 
to his home ever more and more intimate friends. 
No man was ever more free from guile, from vanity, 
self-conceit or sycophancy. His readiness at any time 
to sacrifice himself for those in need, his generosity, 
his hospitality, these will remain as precious memories. 

And so I pay this tribute with pride and gratitude 
for the privilege of such intimacy which I learned to 
cherish ever more and more as the years unfolded 
their worth. C. F. MARTIN 


Major-General John Taylor Fotheringham, C.M.G., 
M.D., of Toronto, one of the fathers of the Canadian 
Army Medical Corps, died on May 19, 1940, in his 
eightieth year. 

Recognized for his outstanding gifts as a teacher, 
Dr. Fotheringham served on the faculty of Trinity 
medical school, and later the University of Toronto. 
He was on the staffs of the Toronto General Hospital 
and Hospital for Sick Children. He won many honours 
during his distinguished career and had been with the 
medical corps since its inception in 1900. 

Born in Kirkton, Dr. Fotheringham attended St. 
Mary’s Collegiate and University College, Toronto. 
For a time he was classics master at Upper Canada 
College. He graduated from Trinity Medical College 
and the University of Toronto (1891). Dr. Fothering- 
ham was first incumbent of the chair established in 
1924 by the University of Toronto in the history of 
medicine. 


AN APPRECIATION 


On Sunday morning, May 19, 1940, after a long and 
wearisome illness, there passed on one of the noblest of 
men, one of the truest of friends, and one of the richest 
of minds in Canada, Major-General John Taylor Fother- 
ingham, C.M.G., M.D. 

Devoting himself from early life to his full maturity 
of almost 80 years, he spent himself in service to others 
to a degree that won for him a place of deep affection 
and high regard in all classes of the community. 
Whether as officer in His Majesty’s forces or as a 
civilian, whether as school master or physician, whether 
as presiding officer or a member of committee he gave of 
his best in whatever sphere of life he moved, with good 
judgment and quiet dignity. 

Dr. Fotheringham served for some years on the 
medical faculty of Trinity Medical College and later the 
University of Toronto. He was a valued member of the 
Medical Staff and Consultant at the Toronto General 
Hospital, and of the Hospital for Sick Children, also St. 
Michael’s Hospital and St. John’s Hospital where he 
organized St. John’s Medical Mission at St. John’s 
Garrison Church, and which he served from 1920 to 1930, 
being Physician-in-Chief of the Clinic. Dr. Fothering- 
ham’s military career began by his enlistment with ‘‘K’’ 
Company, Queen’s Own Rifles in 1879. He was appointed 
Surgeon-Lieutenant of the 12th York Rangers in 1896. 
A year later he was transferred to the Queen’s Own 
Rifles with the same rank. At the outbreak of the War 
1914-1918, Dr. Fotheringham enlisted for active service, 
and was raised to the rank of Colonel. He was ap- 
pointed Assistant-Director of Medical Services for Mili- 
tary District No. 2, and served overseas with the Second 
Canadian Division. In 1917 he was recalled from France 
to re-organize the army medical services and was made 
director-general of military medical services for Canada, 
which office he held until 1920. On his return to Ottawa 
he was made a Major-General. 

General Fotheringham was awarded the C.M.G. while 
in France, and was mentioned in dispatches several times. 
In 1924 he was gazetted Honorary Colonel of the Royal 
Canadian Army Medical Corps. 

His Academic career was equally brilliant, and in 
1892 he was appointed to the staff of Trinity Medical 
College as Lecturer in Therapeutics and Clinical Medi- 
cine. Following the amalgamation of Trinity Medical 
College with the University of Toronto he continued on 
the staff as Assistant Professor in Clinical Medicine. Dr. 
Fotheringham was the first incumbent of the chair estab- 
lished in 1924 by the University of Toronto in the 
History of Medicine. In 1918 he received the honorary 
degree of LL.D. from both the University of Toronto 
and Queen’s University. In 1922 he was elected a 
Fellow of the American College of Physicians, and in the 
same year made a Fellow of the American College of 
Surgeons. He was, in 1910, admitted a member of the 
Order of St. John in the grade of Esquire, and later was 
promoted to the grade of Knight of Grace. From 1919 
to 1922 he was Honorary Surgeon to the Governor- 
General of Canada at Ottawa. 





Dr. Fotheringham was a life-member and _ past- 
president of the Canadian Military Institute, Honorary 
Life-Member, and Past-President of the Academy of 
Medicine, Toronto; Past-President of the Asculapian 
Club, Toronto; a Director of the Victorian Order Nurses; 
and some time a member of and Chairman of the 
‘*Poppy Fund’’. He was a member of St. Andrew’s 
Society, the Corporation of Trinity College, the Senate 
of the University of Toronto, the Board of Governors 
of Knox College, a Life-Member of the Canadian Medical 
Association, an Honorary Consulting Physician for both 
the Toronto General Hospital and Christie Street Military 
Hospital. 

He was a devoted member of St. Andrew’s Church. 
Dr. Fotheringham was married in 1891 to C. Jennie 
McGillivray, daughter of George McGillivray, who pre- 
deceased him. Surviving are two daughters, Miss Helen 
at home and Mrs. Ruth Kilpatrick, of Montreal; and 
one son Donald T., of Calgary. C.J.C. 





Dr. Arthur Wellesley Allingham, of Broadview, 
Sask., died on May 12th, 1940, in his seventy-sixth year. 

Dr. Allingham was born at Warkwork, Ont., 
September 12, 1864, the son of Hugh and Clara Alling- 
ham. He attended high school at Peterborough, Ont., 
and then went on to normal school at Toronto. He 
came west in 1888 to teach school in the vicinity of 
Broadview. Later he went to Trinity College, Toronto, 
where he graduated in medicine in the year 1891. He 
practised at Bishop, Cal., for some time, and then came 
back to Broadview where he lived until his death. 
He had been Indian doctor for one of the reservations 
north of Broadview for many years, also C.P.R. sur- 
geon, and had served the town as mayor on several 
different occasions. 





Dr, Alexander Campbell of St. John’s, Nfid., died 
on May 16, 1940. Dr. Campbell was born in Souris, 
P.E.I., on July 11, 1876. After completing his early 
education at Prince of Wales College, Charlottetown, he 
proceeded to McGill University where he graduated in 
medicine in 1903. His whole professional life was spent 
in St. John’s, Newfoundland. In 1910, he received a 
F.R.C.S. at Edinburgh. In 1919 he entered the political 
field, becoming a member of the Cabinet of Sir Richard 
Squires, with the portfolio of Agriculture and Mines. 
He was returned to the Legislative Assembly in the 
elections of 1928. Dr. Campbell took a deep and 
practical interest in annual husbandry and was one of 
the pioneers in fox-ranching in Newfoundland. 





Major-General Gilbert Lafayette Foster, C.B., 
M.D., C.M., F.R.C.S., LL.D., died suddenly ‘at his home 
in Wolfville, Nova Scotia, May 17, 1940. He was born 
in King’s County, 76 years ago. 

General Foster was Director-General of the Cana- 
dian Expeditionary Forces’ medical service in the first 
world war. His distinguished career began as a medi- 
cal officer many years before, when, following his 
graduation from New York Medical College, in 1896, 
he joined Col. Sam Steele’s army company in the 
Yukon. He returned to Canning, N.S., and spent some 
years in general practice. He had won his Fellowship 
in the Royal College of Surgeons when the war was 
declared, and he went overseas in 1914 as assistant 
director of medical service. Promotions followed. He 
was made a Commander of the Bath by His Majesty 
George V. McGill University honoured him with a 
degree. Following the war, he served in charge of 
army medical services, at Ottawa, until his retirement 
in 1921. He returned to Nova Scotia, his health 
weakened by a severe attack of influenza suffered in 
London in 1918, and spent his last years in the 
Annapolis valley. 





Dr. Ulric Gaboury, of Alfred, Ont., died recently. 
He was aged ninety years and was a graduate of 
Victoria University (1872). 
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.Dr. Arthur Stirling Gorrell, of Regina, Sask., died 
on June 3rd. He was seventy years of age. 

Dr, Gorrell was born at Farran’s Point, Stormont 
County, Ont., and graduated from McGill University 
in 1890. 

An early leader in his specialty of medicine, eye, 
ear, nose and throat, Dr. Gorrell came in December, 
1907, to begin practice in Regina, then just beginning 
to show its growth. For many years he was counted 
among the prominent men of Regina, a forceful leader 
in the Regina Liberal Association, and active in the 
work of the Masonic lodge. In military circles he is 
remembered for his work in the organization and ad- 
ministration of the militia medical branch for the 
province, 





Dr. William Arthur Harvie, of Regina, Sask., died 
on May 31, 1940, aged fifty-four. 

Dr. Harvie was born in Orillia, Ont., and graduated 
from the University of Toronto (1908), coming to 
Regina in 1909. He served overseas in the first Great 
War. 





Dr. Clarence H. Morris, V.D., died at his home 
in Windsor, N.S., after a brief illness, May 22, 1940. 
He was 68 years of age. 

Dr. Morris was a native of Windsor. He was an 
Arts graduate of Mount Allison University, and took 
his medical degree at McGill University in 1897. He 
practised in Windsor till 1914, when he went overseas 
with the Canadian Expeditionary Force in the first 
World War. He served in Gallipoli, in Egypt and in 
Macedonia. In 1917, a lieut.-colonel, he was invalided 
home. He was able to continue in service and took 
command of Camp Hill Hospital, Halifax. He main- 
tained his keen interest in matters pertaining to the 
services, and carried on his active practice to the 
time of his death. 





Dr. Irwin McMurchie Lloyd, of Sault Ste. Marie, 
Ont., died on May 9, 1940. He was born in 1896 and 
a graduate of the University of Toronto (1918). 





Dr. Ethelbert Reaveley, of Spirit River, Alta., 
died on April 28, 1940, in his eightieth year. 

Dr. Reaveley was born at Port Robinson, Ont., on 
March 7, 1861, of United Empire Loyalist descent. He 
graduated in medicine from McGill University (1887), 
practised in Ontario, New Brunswick, Colorado, U.S.A., 
Saskatchewan, and Alberta. In 1916 he joined the 
R.A.M.C. in England, seeing service in North Hants, 
Alexandra Palace Hospital, Red Cross Hospital, Calais; 
Ambulance Train No. 43, and the hospital at Toranto 
in Italy, returning home in 1919 with the rank of 
captain. 

Following the war he practised in the Peace River 
country, the iast thirteen years at Spirit River, where 
his care of the sick and distressed was, as usual, un- 
tiring. 

After a long and arduous country call on the 23rd 
he succumbed to cerebral hemorrhage. 

He leaves to mourn his loss, his widow, now in 
Calgary, two sons, and two daughters. 





Dr. George B. Smith, of Toronto, died on May 16, 
1940, aged eighty-eight. He was a graduate of Toronto 
(1880) and Victoria (1881) Universities. 





Dr. Walter Wilson Thompson, of Niagara Falls, 
Ont., died on April 25, 1940. He was born in 1867 
and graduated from Trinity University, Toronto (1889). 





Dr. John Henry Charles Willoughby, Saskatoon’s 
first physician, who was also the first storekeeper and 
the first postmaster in Saskatoon was buried at 
Dundas, Ont., following his death on May 22nd. 

Born eighty years ago in Ontario, Dr. Willoughby 
was a son of the Rev. N. R. Willoughby, D.D., a 
Methodist minister. He was educated in Peterborough 
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OF NATIONAL IMPORTANCE 
TO CANADIAN PHYSICIANS 


p> Sulfapyridine is now made in Canada and offered 
through the laboratory facilities of Ayerst, 
McKenna and Harrison Limited under the name 
of “Sulfadine”’. 


- Physicians are now assured of constant supplies 
of sulfapyridine (“Sulfadine”) from a source 
within Canada .. . 


Be They will welcome the opportunity of using and 
prescribing a Canadian-made product. 


COMPRESSED TABLET No. 818 


“SULFADINE” 


brand of 2-sulfanilyl aminopyridine 


7% grains (0.5 Gm.) 





Bottles of 100, 500 and 1000 


AYERST, McKENNA & HARRISON LIMITED 


Biological and Pharmaceutical Chemists 
MONTREAL CANADA 
909 
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Collegiate Institute, Upper Canada College, and Vic- 
toria University, then graduated from Toronto 
University in 1883. ; 

The call of the West was strong for the energetic 
and the adventurous, and this young man, fresh from 
the halls of learning, travelled northward over a 
prairie known little as yet to the white man. Even 
a journey of this kind has its excitements as well as 
its hardships. The records show that when about forty 
miles from Saskatoon the wife of one of the immi- 
grants became suddenly ill, and it was one of those 
cases where a doctor on the scene is very useful, and 
the first white child was ushered into the life of the 
community. The patient was left behind in a tent 
with kind friends to care for her, and the caravan 
moved on to Saskatoon. 

Here Dr. Willoughby began his career in the West, 
not a very lucrative place for a doctor, but a place 
in which a man of varied talents had an opportunity 
of working out his destiny. He attended to the medi- 
cal needs of the community, which were very few. 
He built a large store near what is now the intersec- 
tion of Main Street and Broadway, and here it was 
that the wounded were hospitalized during the ac- 
tivities of the Rebellion of 1885. j 

In 1886 when the first school was organized in 
Saskatoon Dr, Willoughby was a member of the 
Trustee Board. Following the rebellion he spent a 
year and a half in Europe doing post-graduate work, 
returning to the West and settling in Regina in 1887 
where he soon had a large practice. Besides prac- 
tising his profession, he always took an active part 
in civic affairs, and for seven years he was a member 
of the Aldermanic Board in Regina and Mayor of 
the city in 1893. 

He returned to Saskatoon in 1897, retired from 
his profession, and entered business life where he was 
widely known for his financial ability. The city of 
Saskatoon owes much to his energy and foresight in 
helping to build up this new city on the prairie. _ 

Dr. Willoughby was one of those who embodied 
the rare combination of gifts of being a good student 
who succeeded in acquiring a splendid education, an 
adventurous and enterprising young man, a good 
doctor, and a first-class business man. 


J. A. VALENS 








News Items 
British Columbia 


The Summer School of the Vancouver Medical Asso- 
ciation begins on June 25th and lasts until June 28th, 
inclusive. The list of speakers and their subjects ensures 
a meeting of considerable interest and value. The 
speakers are: Dr. Wm. S. Middleton, Dean and Professor 
of Medicine, University of Wisconsin; Dr. Frederick L. 
Reichert, Professor of Surgery, Stanford University, 
California; Dr. P. C. Jeans, Professor of Pediatrics, 
University of Iowa; Dr. William Magner, Department of 
Pathology, University of Toronto; and Dr. A. W. 
Farmer, Department of Surgery, University of Toronto. 
The emphasis this year is perhaps especially on Pedi- 
atrics and Internal Medicine—especially the former. 





Several men have left to attend the Canadian 
Medical Association Annual Meeting in Toronto. Among 
these are: Dr. F. M. Auld, of Nelson, President of the 
British Columbia Medical Association, Dr. M. W. Thomas, 
Executive Secretary, and Dr. Wallace Wilson, Chairman 
of the Committee on Economics, Canadian Medical Asso- 
ciation. Other representatives are: Drs. W. A. Clarke, 
of New Westminster; H. H. Milburn, Vancouver; G. F. 
Strong, representative on the Executive Committee of the 
Canadian Medical Association; S. A. Wallace, of Kam- 


loops; M. G. Archibald, of Kamloops; A. W. Bagnall, 
A. J. MacLachlan, Wilfrid L. Graham, F. J. Buller, E. 
W. Boak, of Victoria, and Earle R. Hall. Drs. Wilfrid 
L. Graham and Earle R. Hall, of Vancouver, and Stewart 
A. Wallace, of Kamloops, presented papers. 





An interesting new development in Chilliwack, B.C., 
is the recent erection of a hospital, the building and 
equipment of which are a community effort, in which 
both doctors and laymen have taken active parts. The 
medical men are contributing the cost of the sterilizing 
equipment, service clubs and other organizations are pro- 
viding wards, operating rooms, etc., and the doctors are 
forming themselves into a staff for hospital work. 

The Hospital Board has initiated a Hospital Insur- 
ance Scheme such as has been so very successful in 
Nanaimo, Kelowna, Penticton and other towns in the 
province. 





Dr. C. P. Jessop, of Tranquille, is moving to Toronto, 
where he will practise in future. He was recently 
= to Miss Helen Petersen, of Copper Mountain, 





Other hospital news for British Columbia includes 
the announcement of a new hospital to be built at 
Vanderhoof, and the installation of new x-ray equipment 
in the Prince George General Hospital. 

J. H. MAacDErMorT 


—— 


Manitoba 


_ Dr. H. L’Heureux, of Lorette, Manitoba, was ap- 
pointed by the St. Boniface Council to be medical 
health officer of the health unit of St. Boniface. Dr. 
L’Heureux practised for a number of years in the St. 
Anne district, with headquarters in Lorette. The ap- 


pointment is subject to the approval of the Minister 
of Health. 





In response to a request of the Manitoba Medical 
Association, the department of Public Welfare in the 
Province of Manitoba has agreed to have a study of 
all prenatal, natal, and neonatal deaths. The form 
of the questionnaire has been approved and the form 
will be forwarded to all doctors who report stillbirths 
or deaths occurring within two weeks after birth, com- 
mencing with the registrations for May which would 
be received in June. Ross MITCHELL 


New Brunswick 


Dr. H. E. Baird, of Chipman, has joined the 
C.A.S.F. and is at present attached to 14th Field 
Ambulance quarters in Saint John. 





Dr. C. W. McMillan has been appointed Chief 
Medical Officer for the Province of New Brunswick, 
and has lately assumed these duties at Fredericton. 
Dr. McMillan has served as a lieutenant in the 


R.C.A.M.C. since the outbreak of war until present 
time. 





Dr. Geo, F. Skinner, of Saint John, was elected 
president of the Mount Allison Federation Alumni at 
Sackville during the graduation exercises at Mount 
Allison University. 





Dr. J. A. Nugent was the special speaker at the 
graduation exercises at St. Joseph’s Hospital, Saint 
John. He reminded the graduates that no doubt some 
of them would be assuming military duties during the 
present war. 





_ Drs. C. W. MacMillan, A, E. Macaulay, G. W. 
White, J. M. Barry and R. A. H. MacKean have just 
returned from Halifax where they were members of 


the examining Board for the Dominion Medical 
Council. 
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FASTIDIOUS 
MOTHER 


The refreshing comfort that the fastidious 
postpartum patient obtains from a deo- 
dorizing douche prepared with LORATE, 
contributes in no small measure to her 
well-being during the confinement period. 

. Women are pleasantly surprised to find 

no tell-tale medicinal odor from the use of 
Lorate. Physicians like Lorate for its ef- 
fectiveness as a detergent, for its mildness 
and non-irritating properties. Sodium 
perborate, bicarbonate and chloride, with 
menthol and aromatics, are skillfully 
blended to make Lorate a good cleansing, 
neutralizing and deodorizing powder for 
the preparation of the douche. 

Lorate is used as a detergent in leukor- 
rhea; for cleansing after menstruation; 
Trichomonas vaginalis and other forms of 
vaginitis; in cervicitis; following gyneco- 
logical operations; for pessary wearers; as 
a deodorant in conditions attended by 
fetid discharge. A trial supply will be sent 
upon request on your letterhead. Lorate 
is supplied in 8-ounce containers. THE THERAPEUTIC DOUCHE POWDER 








Waterbury Chemical Co. of Canada, Ltd. - 727 King St.,W., Toronto, Ont. 
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Capt. J. A. McLaughlin has been transferred from 
the 14th Field Ambulance to a military appointment 
in Upper Canada. 





Dr. H. L. Logan, of Sussex, has been appointed 
to the command of No. 7 Hygiene Section. 





Major R. M. Pendrigh, Officer Commanding 14th 
Field Ambulance, suffered a serious facial injury in 
an automobile accident recently. It is reported that 
he is making satisfactory progress. 

A. STANLEY KIRKLAND 


Nova Scotia 


Recent government appointments to the Provincial 
Medical Board are: Dr. John B. Reid, Truro, Dr. Daniel 
McDonald, Sydney, Dr. F. G. MacAskill, Glace Bay, Dr. 
M. G. Burris, Dartmouth, Dr. A. B. Campbell, Bear 
River. 





Springhill’s town council gave its All Saints Hos- 
pital an annual grant of $500. This makes the hospital 
a public institution, and entitled to receive further grants 
from the government. 





Dr. Alan Morton, Halifax, received the degree of 
Master of Public Health from Johns Hopkins University. 
Following field work through the southern states and 
Michigan, Dr. Morton returns to take over his duties in 
public health, at Halifax. 





Dr. and Mrs. Sidney Gilchrist have arrived in Nova 
Scotia. Dr. Gilchrist is on a year’s furlough from his 
missionary work in Portuguese East Africa. 





A $2-a-day flat hospitalization rate was too high, the 
Dominion Steelworkers’ Mutual Benefit Society of Syd- 
ney decided, rejecting city hospital proposals. The old 
rate was $1.85. 





Dr. G. H. Murphy, Halifax, delivered the address 
to the graduates at the commencement exercises of St. 
Francis Xavier University. 





Dr. G. R. Mahaney (Dal., ’34) has moved from Gran- 
ville Ferry to Bridgetown. Dr. J. H. Buntain (Dal., 
735) has moved from Upper Stewiacke to Pugwash, 
taking over the practice of Dr. J. A. Langille who is in 
uniform. Dr. H. L. Knodell (Dal., ’37) has moved to 
Port Hawkesbury, to take over the practice of Dr. J. A. 
Muir, now in the army. Dr. H. J. Devereaux (Dal., 736) 
has left Riverglade Sanatorium staff to take Dr. 
Knodell’s place as assistant to Dr. M. G. Tompkins, 
Dominion.” 





Nurses graduating from the hospitals of the province 
have listened to words oratorical and profound from 
many of their medical associates, amongst them being 
Dr. E. T. Granville, who addressed the graduating class 
of the Halifax Infirmary, and Dr. A. Fraser MacGregor, 
speaker at the Aberdeen Hospital, New Glasgow. 

ARTHUR L. MURPHY 





Ontario 


The annual report of the Library Board of the 
University of Western Ontario recorded almost 1,000 
books, accessioned to the Library of the Medical 
School, increasing the total holdings to 25,620. The 
report makes kindly reference to the death of Dr. 
J. A. Macgregor, for many years a member of the 
Library Committee of the Medical Faculty and for 
several years its Chairman. 





The College of Physicians and Surgeons of Ontario 
has elected Dr. Evans G. Davis, of London, Ont., 
President for 1940. 
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Dr. Clyde Messecar, who has served during the 
past year at the Mountain Sanatorium, Hamilton, has 
been appointed to the Medical Staff of the Brant 
Sanatorium. 





Dr. Geo. H. Stevenson, Medical Superintendent, 
Ontario Hospital, London, was elected President of the 
American Psychiatrie Association at its recent annual 
meeting in Cincinnati. J. H. ELLiort 





Quebec 


Dr. Maude E. Abbott, of Montreal, has been in- 
formed that she is to receive ‘‘a grant-in-aid’’ from the 
Carnegie Corporation of New York. The grant is for a 
substantial sum and is intended to assist her in the pub- 
lication of her forthcoming book on ‘‘Congenital Heart 
Disease’ ’. 





Dr, L.-C. Simard, associate professor at the Uni- 
versity of Montreal, has been awarded the Casgrain and 
Charbonneau Limited prize of $500 given each year for 
the best scientific work on a subject of medical research. 


Dr. Simard is a Fellow of the Royal Society of 
Canada, and a pathological anatomist at the Notre Dame 
Hospital; also a member of the Editorial Board of this 
Journal, 





Saskatchewan 


Dr. D. F. Moore presented the pathological find- 
ings in two cases of human encephalitis at the regular 
meeting of the staff of the Regina General Hospital. 


One case exhibited a rapid acute focal inflam- 
matory process striking heterogeneously at all parts 
of the central nervous system. In contradistinction, 
the other case was of a subacute and chronic inflam- 
matory type in which the minute areas of degenera- 
tion in all parts of the central nervous system were 
as prominent or more so than the inflammatory 
reaction. 


The gross and microscopic findings in these cases 
were very similar to those observed in the equine 
eases of encephalomyelitis and no causal agent was 
cultured by routine methods. These two cases sug- 
gested the possibility of human infection by the horse 
virus, 

Dr. H. S. Good, of Weyburn, gave a report of the 
ten cases of encephalitis seen there between July 27 
and August 16, 1938. The encephalitis seen in 1919 
made the patients lethargic, in 1924 they were hyper- 
kinetic, but the cases seen in 1938 were different 
from either of these, they were first thought to be 
a severe type of influenza, they had mental dullness, 
the onset was abrupt with headache, rigor, increased 
temperature, rigidity of the neck and general muscu- 
lar pains, when the temperature was 105 or 106° 
delirium appeared, several required constant restraint. 
One fatal case had pontine involvement with projectile 
recurrent vomiting, three cases had difficulty in swal- 
lowing, and had mental dullness some time after the 
temperature was normal, one case had paralysis 
agitans and was mentally apathetic. The nurses had 
difficulty in restraining some cases who showed un- 
manageable physical violence to the nurses. 


The acute stage lasted from two to eight days, 
the convalescent period was prolonged. The most 
acutely ill patients made the most complete recovery. 
The laboratory findings showed the urine to be normal, 
the white blood count was about 7,400 to 19,500. The 
polymorphonuclear leucocytes in the spinal fluid varied 
from 40 to 385 per c.c., globulin was increased. Blood 
cultures were negative, 


The superficial reflexes were normal, sphincter con- 
trol was transiently lost. The patients’ ages varied from 


21 to 74; five patients were from Weyburn and five 
were from the country round about. 
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greatly increases the requirement for 
calcium. Viophate-D combines cal- 
cium, phosphorus and Vitamin-D in 
therapeutically useful proportions. 


In pregnancy and lactation, the calcium 
requirement is greatly increased. Since 
the normal diet may verge on a deficiency 
in calcium, the calcium requirements of 
pregnancy are very likely to be insufli- 
ciently covered without a diet supplement. 
Viophate-D (Dicalcium Phosphate Com- 
pound with Viosterol Squibb) is a suitably 
balanced source of calcium and phos- 
phorus, with sufficient Vitamin-D to en- 


sure their adequate utilization. 


Tablets Viophate-D each contain 9 
grains Dicalcium Phosphate and 6 grains 
Calcium Gluconate together with at least 
660 Vitamin-D International Units de- 
rived from Viosterol. The ratio of calcium 
to phosphorus is 1.625 (calcium 2.6, phos- 
_ phorus 1.6 grains). 


Two Capsules Viophate-D are equivalent 
to one tablet in calcium, phosphorus 
and Vitamin-D content, each Capsule 
containing approximately 4.5 grains 
Dicalcium Phosphate, 3 grains Calcium 
least 330 Inter- 


national Units of Vitamin-D derived 


Gluconate, and at 


from Viosterol. 


may demand increased intake of 
Vitamin-E supplied in Zygon 
(Squibb Wheat Germ Oil.) 


When there is a deficiency of Vitamin-E 
in the diet, it affects the reproductive 
system. In female animals fed a diet lack- 
ing in this vitamin, the fertilized ova are 
implanted in the uterus apparently in 
the normal manner. However, the fetuses 
die and are resorbed. In the male animal, 
there is a gradual degeneration of the 
germinal epithelium. 


In man the clinical application of Vita- 
min-E has found its greatest application 
in the prophylaxis and treatment of 
habitual and threatened abortion and in 
some forms of sterility. 


For therapy the most abundant natural 
source of Vitamin-E is wheat germ oil. 
The House of Squibb supplies wheat germ 
oil as Zygon. Zygon is a cold-pressed oil, 
rich and palatable, obtained from fresh 
wheat germ. 


Zygon is administered orally. The fluid 
form of Zygon is useful where compara- 
tively large doses may seem indicated. 
In less severe deficiencies, the capsules 
may be used in a suggested dosage of 3 
or more capsules several times daily. 


Zygon (Squibb Wheat Germ Oil—Cold- 
Pressed—Rich source of Vitamin-E) is 
supplied in 2-fluidounce and 16-fluidounce 
bottles; also in 3-minim capsules, in 
boxes of 100 and 500. 


For literature address : 36 Caledonia Road, Toronto. 


E-R: SQUIBB & SONS OF CANADA, Ltd. 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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One case was that of a German-Canadian farmer 
age thirty-seven who was ill two days prior to ad- 
mission, he had headache and chills, the provisional 
diagnosis was typhoid fever, he was mentally dull for 
some time. 

A man aged 74 had a hypertension of 200/100; 
four days after he became ill the pressure was 116/70 
but the blood pressure went back to 195/110 after 
returning home. 





Dr. James M. Campbell, of Saskatoon, announces his 
association with Dr. Ernest R. Myers in the practice of 
urology. Dr. Campbell is the assistant professor of 
anatomy at the University of Saskatchewan. He has 
done post-graduate work in urology in Montreal and 
Manchester, and was for eighteen months resident in 
genito-urinary surgery under Mr. J. B. MacAlpine, 
F.R.C.S., of Manchester, England. 

LILLIAN A. CHASE 





United States 


It is announced that the Pennsylvania Hospital has 
established a ‘‘Thomas McCrae’’ award, of the value of 
one hundred dollars, for original investigations made 
primarily at, and published from the Pennsylvania Hos- 
pital. 








Book Reviews 


Orthopedic Operations. A. Steindler. 766 pp., illust. 
$9.00. C. C. Thomas, Springfield, 1940. 


This is an excellent reference work on orthopedic 
surgery. The author takes a wide view of his subject 
and includes sections on the surgery of the peripheral 
nerves, plastic surgery of scar contractures, sym- 
pathetic surgery in vascular diseases of the extremities, 
surgery of the spinal column, and deformities due to 
neuromuscular disorders, surgical operations involving 
arthritic conditions, and bone tumours—in fact, no 
field of surgery concerning the locomotor apparatus 
is omitted. 

The text is divided into three parts. Part 1 is an 
introduction dealing with the general physiology of 
bones, joints and soft parts, the question of surgical 
risks, anesthetics, pre- and post-operative care, and, 
the most valuable section, is the description of opera- 
tive approaches employed in orthopedics illustrated 
with excellent line drawings. 

Part 2 is devoted to the technique of orthopedic 
operations, which space necessarily limits to abridged 
descriptions. 

Part 3 includes the indications and end-results in 
specific orthopedic procedures in which the author’s 
own statistics are quoted. 

The book, as a whole, is written in a clear manner 
and provides easy and pleasant reading. It is well 
arranged and illustrated. It can be highly recom- 
mended as a reference work in orthopedic surgery. 


Pneumoconiosis (Silicosis). L. G. Cole and W. G. 


Cole. 100 pp. $1.00. John B. Pierce Foundation, 
New York, 1940. 


There are still many unsolved problems in con- 
nection with silicosis, and a considerable divergence 
in views regarding them. The present study admits 
that many of its conclusions are not in accord with 
accepted ideas. Nor can it from its size and method 
of presentation be regarded as exhaustive. The gen- 
eral summary of the first section is that in more than 
90 per cent of cases the types of pneumoconiosis now 
recognized as ‘‘silicosis’’ are not compensable, but 


that two other types so far unrecognized, are com- 
pensable. 

The dyspnea of silicosis is studied and the theory 
advanced that capillary obstruction and dilatation are 
important factors in its causation. 


Clinical Toxicology. C. H. Thienes. 294 pp. $3.50. 
Lea & Febiger, Phila., 1940. 


This is a thoroughly useful small book on toxi- 
cology, in which the usual and in some cases unusual 
poisons are considered with sufficient adequacy for a 
physician’s use. While not every expert would agree 
with the classification of the poisons this is of little 
moment, as there is an adequate index. There is also 
a symptom-diagnosis, The chemical diagnosis is dealt 
with, wisely, in a very brief chapter, and not in the 
body of the book. The book is well printed and can 
be recommended for the practising physicians. 


Study of the Distribution of Medical Care and Public 
Health Services in Canada. Published by the 
National Committee for Mental Hygiene (Canada), 
Toronto, 1939. 


The National Committee for Mental Hygiene has 
published a report on the distribution of medical care 
and public health services in Canada which deserves 
close study. This report is the work of the Division 
on Public Health and Medical Services. The object 
has been to describe the machinery for dealing with 
the prevention and treatment of disease in Canada, 
and to suggest certain practical recommendations for 
improving the situation. 

The need for such a survey can hardly be over- 
estimated, It is only by such careful assembly of 
the facts that we can realize what serious weaknesses 
exist in our public health arrangements. The death 
rates in the various provinces show a greater varia- 
tion than should be expected; particularly in regard 
to infant mortality. The Canadian rate of maternal 
mortality is not one to be proud of, to say the least 
of it. Preventable diseases, such as typhoid and 
diphtheria, are not controlled as thoroughly as they 
should be. Tuberculosis has a death rate in the 
Province of Quebec nearly double that of Ontario. 
Our mental hospitals are badly overcrowded. These 
are some of the facts brought out in this survey. Set 
over against these is a large body of findings in rela- 
tion to the present medical services; such as their cost 
and their methods; facts relating to family incomes 
and economic difficulties in meeting the cost of medi- 
cal care, etc. Reference is also made to plans adopted 
in other countries to provide medical care for low 
income and indigent groups. 

It is admitted that the report is incomplete in 
some respects, and that further contributions to the 
subject should be made. This is obvious when it is 
found that a large proportion of the data collected is 
based upon the 1931 census. Nine years have made 
some difference. As regards our hospitals, the state- 
ment is made on page 16 that ‘‘the general principle 
followed in Canada is that hospitals are private in- 
stitutions, and that governments contribute to the 
hospital a part, at least, of the cost of care of indigent 
cases admitted to hospital.’’ As a matter of fact, 
our percentage of private institutions is only a frac- 
tion of that prevailing in the United States and Great 
Britain. It is a little surprising that no mention is 
made of the two organizations which have done so 
much to build up our hospital organization in Canada, 
and to stimulate improved methods that is, the De- 
partment of Hospital Service of the Canadian Medical 
Association and the Canadian Hospital Council. 

However, the major interests of the authors are 
in public health and economics, and in this direction 
they have brought together under one cover more 
data than have been assembled by any other one 
agency, and, with all its limitations, the study should 
form a valuable source not only of factual data but 
of constructive recommendations, 
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For ASTHMA 


An Epinephrine Preparation having 
a relatively prolonged action 


- - In treatment of acute asthmatic attacks and in cases of 
chronic bronchial asthma, the administration of aqueous solu- 
tions of epinephrine hydrochloride is recognized as quite effective 
but as sometimes having the disadvantage that the action of 
individual injections or inhalations is of short duration. As 
originally reported by Keeney in 1938-39, however, it is clear that 
this disadvantage can now be overcome by using a suspension of 
epinephrine in oil. 


- - Epinephrine in Oil (1:500) is supplied as a sterile mixture 
of purified epinephrine and vegetable oil. This mixture, when 
brought into uniform suspension, contains 2 mg. of epinephrine 
per cc. When injected in this form, epinephrine is absorbed 
slowly with the result that its action is correspondingly slow in 
onset and prolonged in duration. 


- -  Inuse of epinephrine suspended in oil it is possible to give 
a relatively large dose showing beneficial effects equivalent to 
those of repeated smaller doses of aqueous preparations of 
this active principle. It is obvious, therefore, that when ex- 
tended action of epinephrine is desired the relatively prolonged 
relief which follows injection of Epinephrine in Oil is distinctly 
advantageous. 


Epinephrine in Oil (1:500) is available from the Connaught 

Laboratories in 20-cc. rubber-stoppered vials. Prices and 

information relating to this preparation and toother epinephrine 

preparations—Epinephrine Hydrochloride Solution (1 :1000) 

and Epinephrine Hydrochloride Inhalant (1:100)—will be 
supplied gladly upon request. 


CONNAUGHT LABORATORIES 
UNIVERSITY OF TORONTO 


Toronto 5 . Canada 
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An Introduction to Gastro-enterology (the Mechanics 
of the Digestive Tract). W. C. Alvarez. 3rd ed., 
778 pp. $10.00. P. B. Hoeber, New York, 1940. 


This is probably one of the most complete books 
on the mechanics of the gastro-intestinal tract, It is 
the accumulated knowledge of a lifetime as a consult- 
ing internist, experimenter and research physiologist. 
It is written with sufficient detail to interest the 
physiologist, yet in simple English that can be clearly 
understood by the practitioner. 

The first part of the book explains the ‘‘ Gradient 
Theory’’ as advanced by the author in the first edition. 
That the bowel wall is ‘‘polarized’’, conducting food 
better caudally than orally, is definitely known. 
Further, many workers have also seen the ‘‘ gradients’’ 
present in various parts of the intestinal tract. The 
author states that although the two terms are not 
synonymous they are definitely related to each other, 
but, in what connection is not known at the present 
time. 

The nerve supply to the gastro-intestinal tract is 
completely reviewed. The movements of the stomach, 
small and large intestines, the control of the pylorus 
and ileocecal sphincter and the mechanisms of defeca- 
tion and vomiting are discussed. The old controversy 
as to the mechanisms directing the rhythmic move- 
ments of the gut is presented with theories and ex- 
periments supporting both sides of the question. How- 
ever, the dispute is of little consequence as in the 
normal bowel the nerves are present and serve a useful 
function. 

For the practitioner many everyday questions are 
answered; how and why food goes down the digestive 
tract; why gas forms and where it comes from; why 
sometimes there-is marked spasm at the cardia or in 
the sigmoid colon; why and how ulcers and gall stones 
produce pain; and why some persons are constipated. 
Both sides of a question are clearly presented, and if 
there is insufficient evidence to decide a question the 
author says so. 

Finally, there is the bibliography of 2,300 articles 
prefaced by a chapter on ‘‘ Books and Reading’’. This 
is worth the price of the book alone, for here at one’s 


finger tips are not only the classic articles by such. 


men as Bayliss and Starling, Cannon, etc., but com- 
plete abstracts, articles and summaries on all phases 
of gastro-enterology. 

This is a textbook that will be used for years to 
come by students and internists, and one that will 
remain a monument to a man who has contributed 
much to our present knowledge of gastro-enterology. 


The Diagnosis and Treatment of Diseases of the 
Csophagus. P. B. Vinson. 224 pp., illust, $4.00. 
C. C. Thomas, Springfield, 1940. 


The author has rendered a service to the profes- 
sion by bringing together the results of years:of ex- 
perience and study in diseases of the esophagus. The 
book will be welcomed by specialist and general prac- 
titioner alike. It represents the best type of modern 
medical exposition—well organized, thorough, readable, 
but still expression with economy and directness. The 


essential material is treated fully and clearly, and. 


emphasis is very properly placed on the practical 
aspects of the various disorders. 


The book leads off with a consideration of the 
general management of patients with csophageal 
lesions and a detailed discussion of csophagoscopy. 
Chapters on carcinoma, stricture, diverticule, and 
benign and unusual tumours follow. The sections 
dealing with cardiospasm and hysterical dysphagia are 
excellent presentations of conditions which concern 
every practitioner. The management of foreign bodies 
and fistula is handled with illustrative detail. And 
at every turn the discussion is based on points drawn 
from the author’s experience rather .than on an appeal 
to textbook dogmatism or hypothesis. The text is 


admirably illustrated. It includes an extensive biblio- 
graphy, compiled and presented in a manner to be most 
useful to the reader. 


Injuries of the Skull, Brain and Spinal Cord. Edited 
by S. Brock. 632 pp., illust. $7.00. Williams & 
Wilkins, Baltimore, 1940. 


This comprehensive work is really a series of 
monographs written by twenty-two specialists of wide 
experience and high repute. Injury to the central 
nervous system is such an important subject nowadays, 
with so many diverse aspects requiring specialized 
attention, that one author would be unable to cover 
the field completely and with a sense of authority. 
Detailed consideration is given to osteomyelitis of the 
cranial bones, injury of cranial nerves, massive intra- 
cerebral hemorrhage, delayed hemorrhage, and allied 
phenomena of the acute stages of head injury. There 
is a timely chapter on gunshot wounds of the brain. 
Birth injuries of the spinal cord as well as of the 
brain are treated in separate chapters. The difficulties 
which harass consultants who have to decide about 
the residual degree of disability in these cases are 
discussed from several angles, with chapters on 
neuroses, simulation, and general medical-legal aspects. 
A chapter is included on the effects of electric shock 
on the central nervous system, compressed air illness, 
cerebral fat embolism, and cerebral air embolism. The 
various authors have naturally set varying standards 
of performance, in most cases very high. For this 
reviewer the outstanding contribution is a very 
thoughtful and sensible account of concussion and 
contusion of the brain and their sequele by C. P. 
Symonds. The lengthy medico-legal chapter is heavily 
documented with references to decisions in American 
Law Courts. This section bears no direct relation to 
the title of the book, being a general dissertation on 
law as applied to all accidents, and might well have 
been omitted or greatly curtailed, Each chapter, in- 
cluding those which are not so complete as might be 
desired in a reference work, is documented by a good 
bibliography. The book is highly recommended for 
medical libraries and for all those who have to deal 
extensively with any aspect of injuries of the skull, 
brain or spinal cord. 


Nelson’s Loose-leaf Medicine of the Ear. Edited by 
E. P. Fowler, Jr. 590 pp., illust. $12.00. Nelson 
& Sons, N.Y.; Allied Publishers, Toronto, 1940. 


A book with many valuable chapters for general 
practitioner and otologist. In dealing with a subject 
that has for long been considered primarily surgical 
it has a difficult preface. The editor must have been 
worried to decide what subjects and to what extent 
they should be covered in separating the medical from 
the surgical, This has been well done, and there is 
surprising little over-lapping of its contents with those 
of its sister volume, ‘‘Surgery of the Ear’’. The two 
will be a valuable asset to any medical library, while 
one or the other would be incomplete. 

The first two chapters provide a good detailed 
anatomical and physiological approach. Congenital 
malformations of the ear are thoroughly treated, but 
the subject seems a little out of place in a medical 
background. Excellent authors and teachers have con- 
tributed ably, yet one senses an incomplete or stilted 
presentation of some chapters, probably the effort to 
project subjects heretofore considered surgical into a 
medical setting. Physician, surgeon and specialist will 
find up-to-date answers to many difficult problems 
handled by experts. The treatment of deaf-mutism, 
the management of the deaf and hard of hearing and 
of the deaf-blind, subjects treated sketchily in most 
texts, are here gone into in great and interesting 
detail. Deafness from drugs and chemical poisons and 
traumatic deafness, tests of hearing, and assessment 
of hearing aids are subjects well handled. Probably 
one of the most outstanding chapters is that by Nager 
on the pathology of the labyrinthine capsule. 
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DISORDERS OF THE LIVER, 
BLADDER AND KIDNEYS, 
RHEUMATISM, ARTHRITIS 
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ER GOVERNMENT SUPERVISION A 


Celestins 


Sales Agent: HERDT and CHARTON INC. 


2027 McGill College Ave., Montreal 47 Yonge St. 
Tel.: LA. 4286 Tele EL” Toronto 


Classified Advertisements 


FOR SALE.—Active, flourishing practice for sale in western 
Ontario, town of 2,000. Modern residence with office attached. 
Cash receipts $6,000.00. Will accept down payment, balance can 
be arranged. Apply Box 346, Canadian Medical Association 
Journal, 3640 University Street, Montreal. 








FOR SALE.—In large Ontario city, well established general 
practitioner’s offices with house and double garage. General 
industrial, and insurance contacts. Owner retiring from prac- 
tice. Apply Box 345, Canadian Medical Association Journal, 
3640 University Street, Montreal. 





FOR SALE OR RENT.—Doctor’s office and residence in 
Toronto. Practice established 25 years. Splendid opportunity 
in a very good district. House well built by architects, com- 
fortable, insulated, in excellent condition. Two car garage; 
beautiful garden. Address Box 347, Canadian Medical Associa- 
tion Journal, 3640 University Street, Montreal. 





WANTED.—Registered Medical Technician (M.T. degree, 
American Society of Clinical Pathologists), available for position 
in hospital laboratory or physician’s office. Apply Laboratory, 
Mountain Sanatorium, Hamilton, Ont. 


CAROL WARREN SCHOOL 
LACHINE, QUEBEC 


An all year boarding school for the care and 
education of the young slow-learning child. 


Special summer classes June to October. 
Speech work. 


Write for particulars and rates to the 


DIRECTOR, CAROL WARREN SCHOOL 
773 St. Joseph St. - Lachine, Que. 
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The Canadian Medical 
Protective Association 


PRESIDENT - JOHN F. ARGUE, M.D. 


A mutual medical defence union founded in 1901, Incorpo- 
rated by act of Dominion Parliament, February, 1913, 
and affiliated with the Canadian Medical Association, 1924. 





OBJECTS: To assist in the defence of its 
members in cases of alleged malpractice, and to 
encourage honourable practice in the daily 
work of the medical profession. 


Subject to our by-laws, assistance is given by 
the payment of the taxable costs of actions to- 
gether with reasonable counsel and witness fees 
in cases undertaken by our Association, as well 
as damages if awarded. All members in good 
standing of the Canadian and various Provincial 
Medical Associations may be enrolled upon 
signing the application form and paying the 
annual fee. All other regularly qualified prac- 
titioners must have their application counter- 
signed by two members of our Association. 





Address All Correspondence to the Secretary-Treasurer, 


Suite 401, 180 Metcalfe St., Ottawa, Canada 


Print name in full. 
qualified practitioner of the Regular School of Medicine 
hereby apply to be enrolled as a member of the Canadian 
Medical Protective Association. 













Di dndidctitiediananda gee University 
ic ainda , and a duly licensed practitioner 
U sdicenbwbionskamsabmanas I am also 


a member in good standing of 
Medical Association. 


Signature 


Address 


Recommended by two members of the Association, unless 
applicant is a member in good standing of the Canadian or 
any Provincial Medical Association. 
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The annual fee is five dollars per calendar year, half 
rates after July first. (Payable at par, Ottawa.) 
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Nelson’s Loose-leaf Surgery of the Ear. Edited by S. 
J. Kopetsky. 468 pp., illust. $12.00. Nelson & 
Sons, N.Y.; Allied Publishers, Toronto, 1940. 


This with its sister volume ‘‘ Medicine of the 
Ear’’ will provide a most complete reference library 
on otological subjects. Its material provides ample 
scope for both general practitioner and specialist, 
arranged in logical sequence, with the commonplace 
merging into the highly special. 

The initiate and occasional student of otology 
will find the early chapters complete, with no tendency 
to verbosity. The editor has carefully compiled the 
first chapter ‘‘The Basic Factors Underlying Otitic 
Suppurations’’ which orientates the reader quickly 
into the problems of ear disease. Ersner’s chapter on 
diagnosis then briefly and concisely goes over the 
whole gamut of ear surgery. These in themselves com- 
prise a textbook on the subject. 

From this well-chosen beginning the volume 
ramifies completely into the various special and highly 
technical branches, becoming an excellent reference 
manual, Excellent authors and teachers, seventeen of 
them, contribute. Worthy of special note are the 
chapters on facial nerve paralysis, the newer mastoid 
and labyrinthine operations, and the operative treat- 
ment of otosclerosis. 


Faiths That Healed. R. H. Major. 290 pp. $3.50. 
Ryerson Press, Toronto, 1940. 


This is a series of essays on the various physical 
effects which have been produced by the influence of 
faith. Beginning with the shrine of Asculapius at 
Epidaurus, we are brought down through the ages. 
Lourdes, the dance of St. Vitus, the touching for the 
King’s Evil, two chapters on witches, are a few of 
the interesting subjects dealt with. Dr. Major has 
handled an interesting subject admirably, and his book 
is well worth reading. 


Diabetes. E. L. Bortz. 2nd ed., 296 pp., illust. $2.50. 
F. A. Davis, Phila., 1940. 


Whilst written in a semi-popular style, this book 
contains a mass of detail of interest and value to the 
physician. 


Vade Mecum of Medical Treatment. W. G. Sears. 
2nd ed., 376 pp. $3.40. Macmillan, Toronto, 1940. 


Written and arranged like its predecessor. The 
second edition, except for the addition of sulfanila- 
mide and protamine zine therapy, shows nothing new 
and little original, and should meet with the same 
response as the first edition. 


Savill’s System of Clinical Medicine. Edited by A. 
Savill and E. C, Warner. 11th ed., 1141 pp. $8.50. 
Maemillan, Toronto, 1939. 


This well known system is being kept rigidly up 
to date. The present edition has many additions, and 
several chapters have been recast. 


Fractures. P. B. Magnuson. 3rd ed., 511 pp., illust. 
$5.00. J. B. Lippincott, Montreal, 1939. 


This edition of Magnuson’s monograph on frac- 
tures is primarily a record of the experience of one 
surgeon (and he, a master surgeon), and of his 
methods in dealing with fractures. As such it has all 
the merits and all ‘the faults of such a plan. But the 
merits greatly outweigh the faults. Its great merits 
lie in the wealth of experience and sound practice 
which is incorporated within the covers of one com- 
paratively small book, and in the emphasis which is 
laid upon principles. The field of fracture surgery is 

one in which sound principles are a sine qua non. If 
they are mastered a variety of detail in treatment may 
still produce good results, Its weakness, if any, lies 
--in the exclusion of nearly all forms of treatment 


except those used by the author, An example of this 
is the method advocated for treatment of the frac- 
tured os calcis. Few surgeons would feel happy if 
they felt every case of fractured os calcis needed a 
preliminary tenotomy of the tendo Achillis. 

There is so much of sound merit in this book that 
it should find a place in the library of every surgeon 
dealing with fractures. 


The Pineal Organ. R. J. Gladstone and C. P. G. 
Wakeley. 528 pp., illust. $12.00. Macmillan, 
Toronto, 1940. 


This is a very comprehensive and detailed study 


.of the comparative anatomy of the eyes in all the dif- 


ferent animal groups, including the parietal eye of 
the lower vertebrates, It traces the development of 
the pineal organ both in evolution and in the develop- 
ment of the human individual, but its usefulness to a 
practical surgeon or medical man is not very evident. 
The actual chapters dealing with tumours of the pineal 
organ and their pathology and surgical treatment only 
occupy a very short part of the end of the book, and 
the main mass of the work is an extremely interesting, 
but rather academic, account of the morphology of the 
pineal organ. 


BOOKS RECEIVED 


Fourth Saranac Laboratory Symposium on Silicosis. 
Edited by B. E. Kuechle. 379 pp. $3.00. Em- 
ployers Mutual Liability Insurance Co., Wausau, 
Wis., 1939. 


Midwifery. R. C. Brown and B. Gilbert. 796 pp., 
illust. $4.50. Macmillan, Toronto, 1940. 


Fundamentals of Internal Medicine. W. M. Yater. 
1st ed. revised, 1021 pp., illust. $9.00. University 
of Toronto Press, 1940. 


The Histamine and Insulin Treatment of Schizophrenia 
and Other Mental Diseases. H. Hill. 131 pp. 
$4.50. Macmillan, Toronto, 1940. 


Congenital Malformations. D. P. Murphy. 98 pp. 
$2.00. University of Pennsylvania Press., Phila., 
1940. 


Mammalian Genetics. W. E. Castle. 169 pp. $2.00. 
Harvard University Press, Cambridge, 1940. 


Illustrative Electrocardiography. J. Burstein. 2nd 
ed., 292 pp., illust. $5.00. University of Toronto 
Press, 1940. 


Textbook of Public Health. W. M. Frazer and C, O. 
Stallybrass. 10th ed., 504 pp. $6.25. Macmillan, 
Toronto, 1940. 


Mythology of the Soul. H. G. Baynes. 939 pp. $9.75. 
Macmillan, Toronto, 1940. 


Leprosy. Sir Leonard Rogers and E. Muir. 2nd ed., 
260 pp., illust. $4.50. Macmillan, Toronto, 1940. 


Experimental Poliomyelitis. M. Schaeffer and R. S. 
Muckenfuss. 158 pp. Published under auspices 
of National Foundation for Infantile Paralysis, 
N.Y., 1940. 


Cellula. Edited by H. Handovsky. Part 1, 374 pp. 
$16.00. Dr. W. Junk, Publisher, The Hague, 1940. 


Thérapeutique Sulfamidée. P. Durel. 198 pp. 40 Fr. 
Librairie J. B, Bailliére et fils, Paris, 1940. 


Cyclopropane Anesthesia. B. H. Robbins. 175 pp., 
illust. $3.00. University of Toronto Press, 1940. 
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